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Description 

This invention relates to novel N-acyl-2,3-benzodiazepine derivatives. 

From GB 2.194.236 A there have been known H4-aminophenyO-4-methyl-7,8-methylenedloxy-3.4-clihyclro-5H- 
5 2.3-benzodiazepine and acid-addition salts thereof. Activity on the central nervous system and the use in the therapy 
CNS stimulance and dopamine agonists have been indicated for these. In GB 2, 162. 184 A inter alia 1 -(4-aminophenyl)- 
4-methy|.7,8-methylenedioxy-5H-2.3-ben20diazeplne derivatives and acid-addition salts thereof have been described 
For these compounds central nen«>us effects. e.g, antiaggressive, anxiolyf c. narcosis potentiating and hypnotic effects 
have been indicated. FR-A-2 586 774 1-phenyj-4.methyi-5-ethyl"7.8-dimethoxy.5H-2.3-benzodiazepin derivatives 
10 have been described. For these compounds activity on the central nervous system, e.g. antiaggressive and soporific 
effects have been indicated. In none of these publications muscle-relaxant or anticonvulsive effects have been indicated 
for the compounds described tiiere. 

In Chemical Abstracts 1989. HI: 187314f, for the compound l-(4-aminophenyO-4.methyl-7,8-metfiylenedioxy-5H- 
2.3-benzodiaz^ine. muscle-relaxant and anticonvulsive properties have been indicated. 
15 From DE-A-2 353 1 87 there have been known 2-acyl imido, 5-phenyl-2,3-dihydro-1 H-1 .4-benzodiazepin deriva- 
tives which may be substituted by a mettiylenedioxy group. It has been indicated tiiat they can be used as tranquillizers 
having small musculotropic propertiea 

This invention relates to novel N-acyl-2.3-benzodiazepine derivatives of tfie general formula (I) 
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^0 ^ (I) 



40 



45 



SO 



55 



wherein 

R stands for a C^s aliphatic acyl group, optionally substituted by a methoxy, cyano, cartsoxyl, amino. 0^.4 

alkylamino. dl(Ci.4 alkyl)amjno. pyrrolidino, phtiialimido or phenyl group, or by one or more halogen{s)- or 
R is a benzoyl, cyclopropanecarbonyl, C1.5 alkylcarbamoyi or phenylcarbamoyi group; or R Is absent 
^ when a double bond exists between the N(3) and C(4) atoms; 

R^ means hydrogen; or is absent when a double bond exists between the N(3) and C(4) atoms; 

R means a C1.3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond is present between the N(3) and C(4) atoms* 
R means hydrogen or a Ci .4 aliphatic acyl group; 

R r^resents hydrogen; a C,^ aliphatic acyl group optionally substituted by a methoxy. cyano. carboxyl. 

ammo. C1.4 alkylamino, di(Ci^ alkyQamino. pyrrolidino, phthalimldo or phenyl group or by one or more 
halogen(s); as well as a benzoyl, palmitoyl. cyclopropanecarbonyl. C^s alkylcarbamoyi or phenylcar- 
bamoyi group; and 

the dotted lines represent valence bonds optionally being present, wrth the proviso tiiat no double bond exists between 
the N(3) and C(4) atoms when both R^ and R"^ stand for hydrogen. 

and their stereoisomers as well as acid addition salts (where possible) and pharmaceutical compositions containing 
these compounds. 

As number of carbon atoms in tiie respective groups 1 to 4 (so far as not anyhow the upper limit is 4). particularly 
1 or 2. IS preferred. From tfie halogen atoms fluorine and chlorine are prefen-ed. In case of fluorine atoms preferably 3 
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of them are present as substituents. 

The compounds of general formula (I) according to the Invention have an asymmetric molecular structure. The gen- 
eral fomiula (I) relates to all possible individual stereoisomers and their mixtures. 

According to an other aspect of the invention, there is provided a process for the preparation of the new compounds 
of general formula (1) and the acid-addition salts thereof. 

The aim of the present invention is to develop new compounds of the general formula (I) which possess valuable 
central nervous system (CNS), particularly muscle-relaxant and/or anticonvulsive, activity. A single corrpound showing 
such effect is only known among 2.3-benzodiazepines. namely l-(4-aminophenyl)-4.methy|.7.8-methylenedioxy-5H- 
2.3-ben20dia2epine (United States patent specification No. 4.614,740) also prepared by the authors of the present 
invention. In the course of detailed phamiacologlcal screening it was revealed, however, that the above compound was 
positive in the Ames-test. i.e. It proved to be mutagenic. Thus, it is the specific aim of the present invention to find out 
novel 2.3-benzodlazeplne derivatives which retain their valuable musde-relaxant and anticonvulsive activity but are 
negative in the Ames test. 

The new compounds of general formula (I), wherein R. R\ r2 r3, r4 y^e dotted lines are as defined above 
IS and their pharmaceutically acceptable acid-addition salts completely satisfy this requirement. 
Accading to the invention, the compounds of general formula (0 are prepared by 

a) acylating a compound of formula (10 
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(II) 



With a Ci. 6 aliphatic cartjoxylic acid optionally substituted by a methoxy, cyano. carboxyl or phenyl group or by one 
or more halogen(s); or with benzoic, cydopropanecaitjoxyfic or palmitic acid or with a reactive derivative thereof- 
and. if desired, reacting a new compound of general formula (I) thus obtained, wherein R* means a Ci.6 aliphatic 
- acyl group substituted by a halogen, with a C1.4 alkylamine. di(Ci.4 alkyl)amine or pyrralidine, 
to obtain compounds of the general formula (I), wherein R^. rS and the dotted lines are as defined above R^ 
means a C1.6 aliphatic acyl group optionally substituted by a methoxy, cyano. carboxy, phenyl. 0^.4 alkylamino, " 
di(Ci.4 alkyl)amino or pyrrolidine group or one or more halogen(s): or a benzoyl, cyclopropanecarbonyl or palmitoyi 
group; R and R are absent and a double bond is present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (III), 



so 



ss 



3 



EP0492 485B1 




(III) 



wherein R Is as defined above, with a C^,s aliphatic carboxyiic acid optionally substituted by a methoxy, cyano, car- 
boxy or phenyl group or by one or more halogen(s); or with b^izoic or cydopropanecarboxylic acid or with a reac- 
tive derivative thereof; and. if desired, reacting a new compound of general formula (I) thus obtained, wherein R"* 
means a C1.6 aliphatic acyl group substituted by a halogen, with a C1.4 alkylamine. di(Ci.4 alkyl)amine or pyrrolid- 
ine, to obtain compounds of the general formula (I), wherein R\ r2 r3, r4 the dotted lines are as defined 
above. R means a C^,s aliphatic acyl group optionally substituted by a methoxy, cyano. carboxy. phenyl, 
alkylamino, (i\(C^^ alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl or a cyclopropariecar- 
bonyl group: and no double bond exists between the N(3} and 0(4) atoms; or 
c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI). 




V 



(CH )n- 
r5 



-COOH 



(VI) 



wherein R stands for hydrogen or a C1.4 alkyi group and n is 1 in case of a-amino acids, whereas means hydro- 
gen and nis an integer of 2 to 5 in case of p.e amino adds. and. if desired, removing the phthaioyi group, to otitain 
compounds of the general formula (I), wherein r2 and the dotted lines are as defined atjove. means hydrogen. 
R stands for a Ci.s aliphatic acyl group substituted by an amino or phthallmido group, both R and R^ are absent 
and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein is as defined above, with an N-phthaloylamino acid 
of the general formula (VI), wherein R^ stands for hydrogen or a C1.4 alkyI group and n Is 1 in case of ot-amino 
acids, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and. if desired, remov- 
ing the phthaloyi group, to obtain compounds of the general formula (I), wherein R^ R^ and the dotted Ones are as 
defined above. R means hydrogen. R^ is as defined above except hydrogen, R stands for a C,.6 aliphatic acyl 
group substituted by an amino or phthalimido group and no double bond is present between the N(3) and C(4) 
atoms; or 

e) reacting a compound of the formula (II) with a C1.5 alkyI isocyanate or phenyl isocyanate. to obtain compounds 
of the general formula (I), wherein and the dotted lines are as defined above, R' means hydrogen, R* repre- 
sents a C1.5 alkylcaibamoyi or phenylcarbamoyi group, R and R^ are absent and adouble bond is present between 
the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R* is defined as above, vnth a C1.5 alkyI isocyanate or 
phenyl isocyanate, to obtain compounds of the general formula (I), wherein R\ r2 and the dotted lines are as 
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defined above, means hydrogen, is as defined above except hydrogen, R stands for a C.|.s all<ylcaifoanioyl 
or phenylcaibamoyi group and no double bond is present between the N(3) and C(4) atoms; or 
g) selectively reducing a nitro compound of the formula (IV) 




(IV) 



NO2 

to a novel compound of the general formula (V) 




NO2 



wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using any 
of the above processes b), d) or f) and reducing the nitro group of the thus-obtained new compound of general for- 
mula (V), wherein R is as defined above, to an amino group, or first reducing the nitro group and then acylating the 
compound of general formula (III) thus obtained, wherein stands for hydrogen, by using any of the above proc- 
esses b). d) or f), to obtain compounds of the general formula (I), wherein R\ R^ and R* represent hydrogen, R^. 
R and the dotted lines are as defined above and no double bond is present between the N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R. R\ R^ and the dotted lines are as defined 
above, R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a Ci,6 
aliphatic carboxylic acid optionally substituted by a melhoxy. cyano or carboxy group or by one or more halogen(s): 
or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula (I), wherein 
R'' , R^. R^ and the dotted lines are as defined above, R and R"* represent a O^.q aliphatic acyl group optionally sub- 
stituted by a methoxy, cyano or carboxy group, or by one or more halogen{s); or a benzoyl group; and no double 
bond is present between the N(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, R^ , R^ and the dotted lines are as defined above, 
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R and mean hydrogen and no double bond is pesent between the N(3) and C(4) atoms, with a C1.5 alkyi iso- 
cyanate or phenyl isocyanate, to obtain compounds of the general formula (I), wherein H\ R^ and the dotted lines 
are as defined above. R stands for a C1.6 aliphatic acyl group optionally substituted by a methoxy. cyano or carboxy 
group, or by one or more halogen(s); or a benzoyl group: R^ stancfe for hydrogen; R* represents a Ct.5 alkylcar- 
bamoyl or phenylcartjamoyi group and no double bond is present between the N(3) and C(4) atoms; or 
Dacylating a new compound of the general formula (I), wherein R\ R^ and the dotted lines are as defined above. 
R^ and R mean hydrogen and no double bond is present between the N(3) and C{4) atoms, with an N- 
phthaloylamino acid of the general formula (VI), wherein R^ stands for hydrogen or a 0^.4 alkyI group and n is 1 in 
case of a-amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, 
if desired, removing the phthaloyi group, to obtain compounds of the general formula (I), wherein H\ R^ and the 
dotted lines are as defined above. R represents a C^.q aliphatic acyl group optionally substituted by a methoxy. 
cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R^ stands for hydrogen, R^ represents 
a C1.6 aliphatic acyl group substituted by an antino or phthalimido group and no double bond is present between 
the N(3) and C(4) atoms. 

and. if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to i) to an 
acid-addition salt. 

According to a preferred embodiment of the process of the present invention the acylation of the compounds of tiie 
general formulae (I). (II), (III) and (V) can be carried out preferably with a suitable carboxylic add, in the presence of 
dicydohexyl-carbodiimlde in a suitable solvent, preferably in dichlorometfiane. in a temperature range of 10 to 30 
during 1 to 25 hours. 

According to an other preferred embodiment of the present Invention the compounds of the general formulae (I), 
(II). (Ill) and (V) can be acylated in a temperature range of zero to 150 by a suitable reactive acyl derivative, i.e. car^ 
boxyfic acid anhydride, mixed anhydride or acyl chloride, in the absence or presence of a solvent usually applied in 
acylations of such types such as chloroform or dichloromethane, in tiie absence or presence of an acid-binding agent, 
such as triethylamlne. If the additive acylation Is performed with isocyanates. the reaction Is advantageously carried out 
in dimethylformamide. benzene or dichloromethane in a temperature range of 15 to 100 *'C during 0,5 to 100 hours. 

The selective reduction of the compound of general formula (IV) to tiie compound of general formula (V). wherein 
R denotes a hydrogen atom, can be performed by an inorgaic or inorganic-organic complex metal hydride, preferably 
sodium borohydride, in a solvent or solvent mixture which has no or only low reactivity to the complex metal hydride 
applied. In these reactions a C1.4 alcohol or pyridine is the solvent of choice. (Similar selective reductions are described 
in tfie U.S. patent spedfications Nos. 4.423.044 and 4.835,152.) 

The nitro group of the new compounds of general formula (V) are reduced to an amino group by hydrazine or hydra- 
zine hydrate in the presence of a catalyst such as palladium, platinum or Raney nickel in a C^^ alcohol, dioxane. tet- 
rahydrofiiran, benzene, dimethylfbnnamide, dimethylacetamide or in a mixture thereof. 

According to a prefen-ed embodiment of ttie process of the present invention the reduction can be earned out in 
methanol by hydrazine or hydrazine hydrate in the presence of Raney nickel catalyst in a temperature range of 10 to 65 

(U.S. patent spedfication No. 4.614,740) but. if desired, the reduction and the removal of the phthaloyi protecting 
group described in process d) can be performed in ttie same vessel. 

The N-phthaloylamino adds of the general formula (IV) containing a chiral carbon atom, wherein R^ means a Ci 4 
alkyI group and n is 1 , can be prepared from DL-. L- and/or D-alpha-amino acids. 

The compounds of ttie general formula (I) of the invention, which contain a basic amino group, wherein R^ and R"* 
mean a hydrogen atom or R and/or R^ stand for an aminoacyl group, can be transformed to their acid-addition salts by 
known metiiods. 

The preparation of tiie compounds of the general formula (II) used as starting materials in tfie process of the 
present invention is described in the U. S. patent specification No. 4,614,740. that of the compound of the general for- 
mula (111), wherein R^ stands for a hydrogen atom, in the U. S. patent specification No. 4,835.152. while that of the com- 
pound of general formula (IV) Is published in the French patent specification No. 85.09793. The compounds of general 
formula (111), wherein R^ stands for various acyl grups. are new. The process for their preparation Is described herein- 
after, before Table 10. or they can be synthetized by methods described therein. The preparation of the new starting 
compounds of the general formula (V) Is described in the Examples. The (a-€).amino acid derivatives of general formula 
(VI) are prepared by metiiods known from tiie literature [J. Am. Chem. Soc. 3£, 1 133 (1913); 41 845 (1919)- Berichte 
der Deutschen Chemischen Gesellschaft 40. 498, 2649 (1907); 46. 1103. 3159 (1913); 47, 3166 (1914)] or by known 
methods using the reaction of phthalimide potassium with the required halocarboxylic acid. 

The compounds of the general formula (I) prepared by tfie process of the present invention possess central nen^- 
ous system (CNS) activity, such as anticonvulsive, musde-relaxant and neuroprotective effects, which can be shown by 
pharmacological tests. 

In ttie comparative study 1-(4-aminophenyl)-4-mettiyl-7,8-methylenedioxy-5H-2.3-benzodiazepine (U. S. patent 
specification No. 4,614.740. in ttie following "reference compound"), having similar structure and efficacy as the com- 
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pounds of the invention, was applied as reference compound. As already mentioned in the introduction, this compound 
proved to be Ames-positive in addition to its valuable pharmacological properties. In opposition to this the compounds 
of the present invention proved to be negative in tiie Ames-test. 

The pharmacological effects of the compounds of general formula (0 are presented in Tables 1 to 8. 

5 

Narcosls-potentlatfng effect in mice 

The narcosisi3otentiating effect was tested with 3 oral doses in 1 0 mice^dose. The ED50 value is the dose prolong- 
ing tiie narcosis period induced by 50 mg/kg of i.v. sodium hexobarbital to its twofold value in 50 % of the animals in 
10 comparison to the control group treated only with the vehicle. The ED50 values were calculated by the Litchfield-Wil- 
coxon mettiod [J. Pharmacol. Exp. Then 3£. 99 (1949)). The results are presented in Table 1. 



Table 1 



25 



Narcosis potentiating effect In mice 


Compound Exanple No. 


ED50 p.o. mg/kg 


Reference compound 


7.4 


15(16) 


3.6 


18 


8.8 


39 


27.5 


42 


7.9 


44 


13.5 


44 


13.5 


45 


4.9 


46 


11.5 


48 


5-8 


49 


9.5 


56 


12.5-25 


60 


4.4 


62 


5.2 


66 


24.0 


69 


15-20 


73 


4.5 


98 


5.8 


107 


6.25-12.5 


108 


« 12.5 


109 




115 


7.7 



50 

The data of Table 1 demonstrate that the efficacy of several compounds is similaror significantly superior to that of 
the reference compound. Compounds of Examples 15 (16), 45, 60, 73 and 98 proved to be especially potent 

55 Anticonvulsive effect In mice 

The anticonvulsive effec of the compounds was measured by using the eleclroshock test [Swinyard: J. Pharmacol. 
Exp. Ther. ififi, 319 (1952)], furthermore by using various chemical agents such as pentetrazole [Goodman: J, Phar- 
macol. Exp. Ther. m 168 (1953)]. strychnine [RoskovsW: J. Pharmacol. Exp. Ther. 122. 75 (1960)], bemegride, nico- 
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tine and 4-aminopyridine. The test compounds were orally administered in 3 doses, to 10 male CFLP mice per dose 
TTie resutts are presented in Table 2 . 



Table 2 









Anticonvulsive effect In mice 




Compound Example No. 


ES 


Pentetrazole 


Stryclinlne ED50 p.o. 


Bemeoride 


Nicotina 




















10 


nuiui m ruu compouno 


38 


115 


87 


73 


70 


43 








37 


>200 


16 


45 


9 




18 


17.5 


29 










IS 


39 


53 


170 


>200 


>200 


>200 


29 




42 




33 


28 


24 


155 


34 




40 


27 


44 


>100 


51 


30-80 


-70 


20 


4o 


20 


57 


>100 


70-80 


«100 


25-30 


48 


in ^ 


35-40 












49 


25 


53 


>100 


30-35 


45 


28 




60 


24 


62 










25 


62 


12.5 


56 




25-50 








66 


42 


135 


-100 


>100 


100-150 


84 




69 


57 


>100 










30 


73 


16 


62 


50-100 


49 


53 


25 


98 


8,4 


19 


20 


11 


19 


13.5 




107 


23.5 


120 












108 


27 


>100 










35 


109 


21 


>100 












115 


17.1 


23.9 












ES = electroshock 4-AP = 4-aminopyridine 









40 



45 



.0 J?® ^""^ demonstrate that the anticonvulsive effect of several test compounds (of Examples 15 42 45 46 
73. 98, 107. 108. 109 and 1 15) Is superior to that of the reference compound. 

Muscle-relaxant activity in mice 

1 29 ^fJ^Tcf^^^^^^^^ ""^^ "^'^'^^^ ^^"^^"'^ '"<^^"ed screen test [J. Pharmacol. Exp. Then 

12a 163 (I960)] the compounds were applied in 3 i.p. doses to 10 CFLP mice per dose. The results are shown in JaMfi 



50 



55 
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Tables 



0 


Inclined screen test In mice 


Compound Example No. 


EDso i-P- mcj/kQ 




Reference conpound 


47 




15(16) 


23.5 


10 


18 


31 




42 


42 




45 


35 


19 


48 


20.5 




49 


36 




60 


150 




62 


25 


20 


66 


52 




73 


27 




98 


18.0 


25 


107 


>200 




108 


>200 




109 


61 




115 


16.1 



30 



The rotarod test was used to measure muscular tone and motor coordination [Dunham and Miya: J Am Pharm 
Assoc. 4a 208 (1957)], The results obtained with the three selected compounds of highest activity and that of the ref^ 
35 erence compound are presented in Jafelai. ly «na mai or me rer 



Table 4 
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45 



Rotarod test In mice 


Compound Example No. 


ED50 i.p. mg/kg 


Reference compound 


24 


15(16) 


3.7 


42 


8.1 


98 


8.6 



^ ples ^?'l8^£^45 'Sl'S^* ra'^slTrSl j^"^""^* ""^^ muscle-relaxant activity (compounds of Exam- 
Effect on spinal function 



S5 



. The effect on spinal function was studied with the most active compound (conpound of Example 1 5 or 1 6) and the 
Co^"*20%'i'^4l O^M^ °" polysynaptic flexor reflexes in cats [Farkas and Kirpfiti: Pharm. Res. 



9 



EP 0492 485 B1 



Tables 



10 



15 



20 





Effect on spinal flexor reflex 


Compound Example No. 


wumuiaifve ooses 
mg/kg, |.v. 


Inhibition of flexor reflex 
in per cent of control 


ED50 mg/kg 


Reference compound 










0.25 


12 






0.5 


30 


0.90 




1.0 


57 


(0.46-1.76) 




2.0 


77 




15(16) 


0.05 


11 






0.1 


19 






0.2 


31 






0.4 


52 


(0.19-0.62) 




0.8 1 


77 





25 



The results are presented In Tables, 



30 



Table 6 







Effect on spinal root potentials In cats 


S5 


Compound 
Example No. 




Inhibition of reflexes in per cent of control 




Cumulative i.v. 
doses mg/kg 


Monosynaptic 
reflex 


Polysynaptic 
reflex 


Dorsal root reflex 


Dorsal root 
potential 


40 


Reference com- 
pound 

15(16) 


0.5 
1.0 
2.0 
0.1 


16 
27 
47 
10 


15 
24 
43 
8 


0 
2 
4 
1 


2 
4 
4 

1. 






0.2 


10 


16 


3 


2 


45 




0.4 


32 


29 


5 


4 






0.8 


56 


51 


11 


8 






1.4 


78 


73 


14 


14 



SO 



55 



Monosynaptic reflex-inhibiting ED50 values: 

Reference compound: 2.20 (1 .02-4.75) mg/kg, i.v. 
Compound No. 15 (16): 2.30 (1.06-5.01) mg/kg. i.v. 

Polysynaptic rtf lexnnhibiting ED50 values: 

Reference compound: 0.60 (0.32-1.13) mg/kg. i.v. 
Compound No. 15 (16): 0.73 (0.39-1.37) mg/kg. i.v. 
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Electrophysiological tests 



The Inhibitory effects on the field potentials induced by electric stimulation in surviving rat neocortex slices in vitro 
[Fletcher et al.. Br. J. Pharmacology 35. 585 (1988)] are summarized in Table 7 . 



Table? 



10 



15 



20 



inhibitron of field potentials Induced in rat neocortex slices 


Compound Exanple No. 


Concentration jiA/l 


Inhibition of induced field 


ICsoliM 






potentials in % of control 


Reference compound 


10 


22 






20 


39 






40 


62 


30.0 




80 


73 






10 


30 






20 


47 






40 


69 


21.5 




80 


82 





25 



30 



35 



^e non-NMDA quisqualate) antagonist effect was tested in rat neocortex slices by using the method of Harrison 
and Simmonds [Br. J. Pharmacol. 84. 381 (1981)]. In rat neocortex slices the DCi>otential changes induced by quis- 
quatete perfusion were dose^ependently inhibited by the reference compound in the concentration range of 10-50 uM 
At the concentration defined, the compound of Example 15 (16) proved to be twice as active as the reference com-* 
pound in inhibiting the response to the 2-minute perfusion with 10 of quisqualate. However, both molecules failed to 
affect the responses induced by NMDA. Accordingly the compound of Example 15 (16) can be considered to be a 
selective. non-NMDA but quisqualate-type excitatory amino add antagonist. 

Acute toxicity in rats 

Acute toxicity data obtained in rats are summarized in Table 8 . 



Table 8 



40 



45 



so 



55 



Acute toxicity in rats 


Compound Example No. 


Sex 


Route of administration 


LD50 mg/kg 


15(16) 


l^ale 


i.p. 


145(128-163.1) 




Male 


P.O. 


»200 




Female 


i.p. 


140(122-161) 




Female 


P-o. 


235 (190-291) 




Male 


i.p. 


155(109.9-218.5) 




Male 


P.O. 


>600 




Female 


i.p. 


180(156.5-207.0) 




Female 


P.O. 1 


>600 



AJ tffldc dose levels the compounds induced a dose-dependent muscle tone reduction, ataxia, adynamia, and loss 
ofthe nghbng reflex. The cause of mortality was respiratory insufficiency developing within 1 to 2 hours after i p admin- 
istraton and within 1 0 to 20 hours after oral applicalion. 
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Based on the above pharmacological results, the compounds of general formula (I) accoiding to the Iwention pos- 
sess significant anticonvulsive, muscle-relaxant and excitatory amino acid-antagonist (neuroprotective) effects Thus 
they are therapeutically useful for the treatment of epilepsy as well as various diseases connected with spasms of the 
skeletal musculature and cerebral Ischaemia (stroto). 

The invention also relates to pharmaceutical compositions containing compounds of general formula (0 or pharnia- 
ceutically acceptable acid-addition salts thereof as active ingredients as well as to the preparation of these composi- 
tions. 

For therapeutical use. the active compounds according to the invention are suitably formulated to pharmaceutical 
compositions by admixing them vntti commonly used nontoxic, inert, solid or liquid pharmaceutical carriers and/or aux- 
iliary materials useful for enteral or parenteral administratfon. As earners. e.g. water, gelatine, lactose, starch pectin 
tnagnesium stearate. stearic acid, talc or vegetable oils can be used. As auxuliary materials, e.g. presen/atives and wet- 
ting as well as emulsifying, dispersing and aromatizing agents and buffers can be employed. 

By using the above-mentioned carriers and auxiliary materials, the active agents of tiie invention may be trans- 
formed to the usual phannaceutical compositions, e.g. to solid compositions (such as tablets, capsules, pills or suppos- 
itones) or liquid compositions (such as aqueous or oily sulutions. suspensions, emulsions or syrups) as well as to 
irqectaUe solutions, suspensions or emulsions. 

For therapeutical purposes, the daily dose of the compounds of the invention amounts commonly to 0.2-1 .5 mg/kg 
of body weight which is administered daily, optionally divided to several doses. 

Based on the above facts, the present invention also provides: 

- a meUiod of blocking one or more excitatory amino acW receptors in mammals. This method comprises adminis- 
tering to a mammal in need of such treahnent a pharmaceutically effective amount of ttie general fomiula (0' 

- a mefliod of ti-eating epilepsy in mammals. This method comprises administering to the mammal in need of" such 
treatinent an antiepileptic amount of a conpound of the general formula (I); 

- a metiiod of treating spasms of the skeletal musculature in mammals. This method comprises administering to tiie 
mammal in need of such treatment a muscle-relaxing amount of a compound of the general formula (I)- 

- amethod of treating cerebral ischaemia (stroke) in mammals. This metfiod comprises administering to the mammal 
in need of such treatment a pharmaceutically effective amount of a compound of the general formula (0. 

The compounds prepared by the process of «ie Invention were identified by elementary analysis, ttieir purity and 
structure were controlled and confirmed by thin-layer chromatography, IR. ^ H-Nh/IR. ^^c-NMR and mass spectrometry 
The invention is llhisti-ated in detail by ttie following non-limiting Examples. 

Example 1 

l-(4.DiacetylamlnophenylV3-acetyl-4-melhylene-7,8-methylenedloxy-4,5-dlhyd^^ 

2.93 g (0.01 mol) of 1-(4-amirnophenyl)-4-methyl-7.8-methylenedioxy-5H-2.3-ben2odiazepine were refluxed with 20 
ml of acetic anhydride for 6 hours. The solution was evaporated at reduced pressure, tiie residue was taken up in 2x20 
ml of anhydrous ethanol. tiie solution was repeatedly evaporated and ttie resulting residue of 4.55 g was submitted to 
column chromatography (adsoifeent: Kieselgel 60. eluant: ethyl acetate - benzene 4:1). The raw product was triturated 
wrth 20 ml of hot isopropanol to yield 1 .44 g (34.4 %) of the aimed product. m.p. 240-24S 'C (slight decomp ) 
Caaf^iNsOs ■ 419.445 

Examples 

1-(4-FormyIaminophenyl).4-methyl-7,8-methylenedloxy-5H.2,3.ben2odiazepine 

°* 1-(4-aminophenyl)-4-mettiyl-7.8-methylenedioxy-5H-2.3-ben2odiazepine were dissolved in 
160 ml of dichtoromettiane and first 2.75 g (13.3 mmol) of dicyclohexylcarbodiimide. ttien 0.51 ml (13.3 mmol) of 100 
% formic aad were added and tiie reaction mixture was stirred for 2 hours at room tenperature. The precipitated N W- 
dicyclohexylurea was filtered, tiie ffltrate was exracted witti 2x30 ml of 10 % aqueous sodium cart)onato solution then 
witti 2x30 ml of distilled water, the organic layer was dried and evaporated at reduced pressure. The residue was dis- 
solved in rthyl acetate, filtered and evaporated under reduced pressure. The resulting raw product was recrystallized 
ftwn 20 ml of 50 % ettianol to yield 2.93 g (89.3 %) of the aimed product. m.p. 152-154 'C (slight decomp.). 
C18H15N3O3 ■ 321.342 
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Examples 3 to 7 

The compounds of Examples 3 to 7 were prepared by the process described in Example 2. 
5 Example 3 

l-(4-Cyanoacetylamlnophenyl)-4-methyl-7^-methylene-dloxy-5H-2,3-ben2odlazeplne 

C20H16N4O3 = 360.380, m.p.: 241-243 «C (decomp.). 

TO 

Example 4 

1-(4-Memoxyacetylamlnophenyl)-4.methyl-73-methyIene-dIoxy-5H.2,^^^ 

75 C20H19N3O4 = 365.396. m.p. : 203-205 
Example 5 

1-(4-Valerylaminophenyl)^-methyl-7,8-methylenedloxy.5H.2,3-benzodla2eplne 
C22H23N3O3 = 377.450, m.p.: 217-219 (decomp.). 
Example 6 

25 1-(4-PhenylacelylamlnopheiiylH-metriy|.7,8-nTOthylene^ioxy-5^^^^ 

C25H21N3O3 s 41 1.467, m.p.: 245-247 ^'C (deconp.). 
Example 7 

30 

1-(4^dopropanecarboriylamlnophenyl)-4-methyI.73-methylenedloxy-5H-2,3-ben^^ 

C21H19N3O3 » 361.407. m.p.: 260-262 "^C (decomp.). 
35 Examples 

1-(4-Acetylamlnophenyl)^methyl-7,8-methylenedloxy-5H-2,3-ben20dlazeplne 

10 g (34 mmol) of 1 -(4-aminophenyl)-4-methy|.7,8-methylenedioxy-5H.2.3-ben2odiazepine were stirred for 3 hours 
40 with 100 ml of acetic anhydride. The crystals formed were filtered, washed with 5x10 ml Of anhydrous ethanol and 
dried, inelding 9.2 g of raw product, m.p. 252-254 «C (decomp.). This product was treated with 45 ml of hot 99.5 % elh- 
anol. After cooling the crystals were filtered, washed with 3x10 ml of ethanol- and dried to give 8.68 g (76 1 %) of the 
aimed product. m.p.: 256-258*0 (decomp.). «y«iuiB 
Ci9Hi7N303 = 335.369 

45 

Example 9 

1-(4.ProplonylamlnophenyO-4.methyl-7,8-methyIenedloxy-5H-2,3-ben2odlazepm 

so C20H19N3O3 = 349.396, m.p,: 228-230 »C (decomp.). 

It was prepared by the process described in Example 8. 

Example 10 

55 l-(4-Plvaloylamlnophenyl)-4.methyl-7,8.methylenedloxy-5H-2,3-ben2odlazeplne 

1 .56 ml (1 1 .2 mmol) of triethylamine and 1 .38 ml (1 1 .2 mmol) of pivaloyi chloride were added to a solution of 3 g 
(10.2 mmol) of H4-aminophenyI).4-methyl-7.8-methylenedioxy.5H-2.3.ben20dia2epine in 160 ml of dichloromethane 
and the reaction mixture was stirred at 25 •C for one hour. The precipitate formed was filtered, washed with 3x5 ml of 
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dichloromethane, then with 3x20 ml of water and dried to yield 1 .59 g of pure product m.p. 225-227 "C (decomp ) The 
other portion of the product was isolated from the organic phase. The filtrate was extracted with 3x20 ml of water then 
with 3x15 ml of 4 % aqueous sodium hydroxide solution, finally with 2x30 ml of water. The organic layer was subse- 
quently dned and evaporated under reduced pressure. The crystalline residue was combined with the former product 
of 1 .59 g and suspended in 20 ml of hot ethanol. The product was filtered after cooling, washed with 3x3 ml of ethanol 
and dned to yield 3.38 g (87.8 %) of the pure product. m.p.: 225-227 'C (decorm ) 
CaaHasNgOss 377.450 



Example 11 



1-(4-Benzoylaminopheiiyl)-4-methyl-7,8-methylenedioxy-5H-2^nzodiazeplne 

1.0 ml (15 mmol) of benzoyl chloride and 2.1 ml (15 mmol) of triethylamine were added to a solution of 4 g (13 6 
mmoO of 1-(4-aminophenyl)-4-methyl-7.8-methylenedioxy-5H-2.3-benzodia2epine in dichloromethane and the reaction 
mixture was stirred at 25 -C for 24 hours. The solution was extracted with 3x30 ml of water, 3x20 ml of a 4 % aqueous 
sodium hydroxide solution and finally with 2x30 ml of distilled water. The organic layer was dried, evaporated under 
reduced pressure, then the crystalline residue was treated with 20 ml of hot ethanol to obtain 3.97 g of raw product m p 
242-243 °C. This raw product was repeatedly treated with 20 ml of hot ethanol, next day it was filtered at 0-5 washed 
with 3x3 ml of ethanol and dried at 100 'C to yield 3.85 g (71.3 %) of the pure aimed product, nup. 246'~247 -C 
(aGGorrp.). 

C24Hi9N303 = 397.40 



Example 12 



1-(4-Palmltoylaininophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

By following the process described in Example 1 1 . with recryslallization of the raw product from 50 % ethanol the 
pure aimed product was obtained, m.pt 138-140 'C. 
C33H45N3O3- 531.747 



Example 13 



l-(4-Phenylcarbamoylamlnophenyl)-4-methyl-73-methylenedloxy-5H-2,3-benzodla2eplne 

0.22 ml (2.04 mmol) of phenyl isocyanate was added to a solution of 0.50 g (1.7 mmol) of 1-(4-aminophenyl)-4- 
m^hyl-7,8-methylenedioxy-5H-2.3-benzodiazepine in 4 ml of dimethyHormamide and the reaction mixture was stirred 
at 25 «C for one hour. Then it was diluted with 20 ml of diethyl ether and filtered at 5 -C. The crystals were washed with 
2x5 ml of diethyl ether and dried at 60-100 'C. The resuKing 0.70 g of raw product. m.p. 239-240 'C (sintering at 180 
•C) was refluxed in 15 ml of ethanol, filtered after cooling, washed wfih 3x1 ml of ethanol and dried at 100 'C to yield 
0.55 g (78.6 %) of the aimed product, m.p. 240-241 »C (decomp ) 
C24H2oN403 = 412.456 



Example 14 



1-[4-(4-Carboxybutyrylamlno)phenyl]-4-methy|.7,8-methylenedioxy-5H-2,3-benzodlazeplne 

A solution of 0.50 g (1 .7 mmol) of 1 -(4-aminophenyl).4-methyl-7,8-methylenedioxy.5H-2,3-benzodiazeplne in 30 ml 
of anhydrous dichtoromethane was stirred with 0.18 g (1.87 mmol) of glutaric acid anhydride at 20-25 »C for 6 hours 
Next day the crystals formed were filtered at 0-5 'C, washed with 3x2 ml of dichloromethane and dried at 60-80 'C to 
give 0.60 g (87.0 %) of the pure aimed product, m.p. 225-227 "C (decomp ) 
CagHaiNaOss 407.434 



Example 15 



l-(4-Aminophenyl)-3-acetyl-4-methy|.7^methylenedloxy.3.4-dlhydro-5H-2,3-ben2odiazeplne 

To a solution of 3.58 g (12.1 mmol) of l-(4-aminophenyl).4-methyl-7.8.methylenedloxy-3,4-dihydro-5H-2 3-benzo- 
diazepine inlOO ml of chloroform first 1 .68 ml (121 mmol) of triethylamine, then under constant ice-cooling ai^ stirring 
1 .15 ml (12.1 mmol) of acetic anhydride were added. Stining was continued for additonal 2 hours, then the solution was 
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extracted with 3x100 ml of water, the organic layer was dried and evaporated under reduced pressure. The crystalline 
r^due was rewystailized from 40 mi of isopropanol to obtain 3.50 g (85.7 %) of the aimed product, m p 220-222 'C 
After repeated recrystallization the m.p. increased to 223-225 "C 
C19H19N3O3 c= 337.385 

Hydrochloride: (Ci9H2oN303)CI o 373.850. m.p.: 248-252 'C (deconp.). 
Example 16 

l-{4-Amfnophenyl)-3-acety|.4-methyl-7,8-methylene-dioxy-3,4-dlhydrx)-5H.2,3-benzodlazeplne 

To a suspension of 1.91 g (5.37 mmol) of 1-(4-nitrophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3.4-dihydro-5H- 
2.3-benzodia2epine (product of Example 27) in 40 ml of methanol about 0.2 g of Raney nickel catalyst and 1 4 ml (28 
mmol) of 100 % hydrazine hydrate were added, then the reaction mixture was stirred at 20-25 'C for one hour The start- 
ing nitro derivative was dissolved within 10-20 minutes. After filtering the filtrate was evaporated under reduced pres- 
sure, ttie white aystalline residue was washed wHh 30 ml of distilled water onto a filter, it was washed with 3x10 ml of 
distiBed vi^er and dried at 100 'C to give 1.50 g of a raw product. m.p. 218-220 'C. This raw product was purified by 
treating with 12 ml of hot isopropanol. After cooling it was filtered at 5 'C. washed with 3x1 ml of isopropanol and dried 
at 1 00 C to yield 1 .40 g (77.35 %) of a white crystalline powder, m.p 221-223 'C. On the basis of analyses and spectra 
It was Identical to the product of Exanple 15 obtained by a different process. 

Example 17 to 25 

The process described in Example 16 was followed for preparing other 1-(4-aminophenyl).3-R-4.methy|.7,8Hneth. 
ylenedioxy-3 4-dihydro-5H-2.3-benzodiazepines of the general fomiula (I). The data of the products prepared are pre- 
25 sented tn Table 9 . ^ 
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Tables 



Products of the genera! formula (1) wherein Ra = 
CH3 and = R3 = R4 = H 


Example No. 


R 


M.p. "C 


17 


Trifluoroacetyl 


215-217 


18 


Propiorryl 


211-213 


19 


Valeryl 


178-180 


20 


Pivaloyl 


233-235 (d) 


21 


Benzoyl 


220-222 


22 


Phenylacetyl 


220-221 


23 


Cyclopropylcarbonyl 


138-140 


24 


Cyanoacetyl 


123-126 


25 


Methoxyacetyl 


125-127 



(d) = decomposition 



^^V^ compounds of the general formula (V). wherein R = H or acyl group, used in the preparation of prod- 
ucts of Examples 1 6 to 25. can be prepared by processes described in Examples 26 to 36. 

Example 26 

55 1-{4-Nltrophenyl)-4.methyl-7,8-methylenedloxy-3,4-dihydro-5H-2,3-benzodla2eplne 

To a suspension of 5.0 g (15.5 mmol) of the known 1-(4.nitrophenyl).4.methy|.7,8.methylenedioxy.5H.2.3-ben20- 
diazepine (Fren^ patent specification No 85.09793) in 380 ml of ethanol first 22.5 ml (0.278 mol) of concentrated 
hydrochloric acid were added at constant stimng whereupon a solution was formed within a few minutes, then 1 1 5 g 
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(0.3 mole) of sodium borohydride were charged into the solution portonwise during 30 minutes. Stin-ing was continued 
for 15 minutes, then the orange-coloured precipitate formed was filtered and extracted on thefilter with 4x30 ml of chlo- 
roform. TTie combined chloroform filtrate was evaporated under reduced pressure, the crystalline residue was brought 
to afilter with 200 ml of distilled water, then washed with 3x20 ml of distilled water and dried at 80-100 "C to vield 4 90 
g (97.2 %) of the aimed product m.p.: 1 62-164 'C. 
C17H15N3O4 = 325.331 

Example 27 

1-(4^yillrophenyO-3-acetyl-4-nTOtliyl-7,8-metliylenedloxy-3,4-dlhydio-5H-2,3-^^ 

A 2.0 g (6.15 mnwl) portion of the product of Example 26 was stin-ed with 10 ml of acetic anhydride at 25 "C for 3 
hours then 50 ml of distilled water were added and the stirring was continued for one hour. The yellow precipitate 
formed was filtered, washed with 3x10 ml of distilled water and dried at 80-100 'C to obtain 2 6 g of raw product After 
recrysfallization from 10 ml of ethanol 1 .94 g (85.8 %) of the aimed product were obtained, m p.- 140-142 'C 
C19H17N3O5 = 367.369 

Example 28 

1-(4-Nltrophenyl^3-trlfluoroacetyl-4-methyl-7,»^nethylenedloxy.3^hydlO^ 

n , J°.!c ^ ^^-^^ ""^^ °' *® P'"^"'^ °* ^''^P'^ 26 in 30 ml of anhydrous dichtoromethane 

0. 75 ml (5.3 mmol) of trif luoroacetic acid anhydride and 0.75 ml (5.3 mmoO of triethylamine were added and the reaction 
mixture was stirred at 25 -C for 3 hours. Subsequently, the mixture was exbacted with 3x20 ml of water and «ie organic 
^^TJf.l ^"'^^^'^^ reduced pressure. The crystaUine residue was treated wHh 15 ml of hot ethanol 
cooled^ f iftered. washed with 3x1 ml of ethanol and dried at 80-100 'C to yield 1 .84 g (94.85 %) of the aimed compound 
as a bnght yellow aystalline product. m.p.: 165-167 "C (decomp ) 

C19H14F3N3O5 = 421.339 

Example 29 

1. (4.Nitrophenyl)-3-propionyl-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,3-benzodia2eplne 

ll'^'^T?^ P'**"^ °* ^"^^ 26 was stirred with 8 ml of propionic acid anhydride at 25 'C 

for 3 hours flien 30 ml of diethyl ether were added and the solution was kept at 0-5 'C overnight. The precipitate formed 
X pTSuTm pi SfS t " ^^'^^ «^ dried to yield 1 .32 g (73.7 %) of the aimed compound as a light 
C20Ht9N3Os.38l.396 

Example 30 

1-(4-Nitrophenyl)-3-valeryl-4-methyl-7,8-methylenedioxy.3,4-dihydro-5H-2,3-ben20dla2epine 

A yJ^^o?"^ °* P'"*"*^ °* 26 in 40 ml of anhydrous dichtoromethane 

4.75 g (23 mmoQ of dicyclohexylcaibodiimide and 2.88 g (23 mmol) of n-valeric acid were added and tiie reaction mix- 
ture was rnaintained at 25 °C under intermittent stirring for 24 hours. Then the N.N'-dicyctohexylurea formed as by-prod- 
uct was filtered, the filtrate was evaporated under reduced pressure, the residue was mixed wifli 2x40 ml of distilled 
u:i^u f . f f"! ^'"^ *° 50 ml of 50 % ettianol. The solid compound was filtered 

««shed wrth 2x10 ml of 50 % ethanol and dried at 80 -C. The raw product obtained was recrystallized from 24 ml of 
ettianol and the crystals weredriedat 100 "C to yield 2.20 g (70 %) of ttie aimed product as a yellowpowder. m.p.: 145- 

C22H23N3O5 = 409.450 
Example 31 

l-(4-Nltrophenyl}.3-plvaloyl-4-melhy|.7^-methylenedloxy-3,4-dlhydro-5H-2,3-berizodlazep^ 

By following ttie process described in Example 28 but applying pivaloyi chloride insted of trifluoroacetic acid anhy- 
dride. 1.68 g (89.4 %) of ttie aimed product were obtained. m.p.: 164-166 "C. 
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C22H23N305 = 409.450 
Example 32 

5 1-(4-Nltrophenyl)-3-ben2oyl-4-melhyl-73-methylenedIoxy.3,4^ 

By following the process desatoed In Example 31 but using benzoyl chloride as acyl chloride 1 72 g (86 9 %) of 
an ochre yellow product were obtained, m.p. : 222-224 (decomp.) 
C24H19N3O5 = 429.440 

10 

Example 33 

1-(4.Nltrophenyl)-3-phenylacetyl-4-methy|.7,8.methylenedio^^ 

By following the process described in Example 30 but using 50 % of the calculated molar amount of dicyclohexyl- 
cartxdiimide and phenylacetic add, a bright yellow product was obtained m p • 1 93-1 95 •C 
C25H21N3O5B 443.467 

Examples 34 to 36 

The products of Examples 34 to 36 were obtained by following the process described in Examie 33 and using the 
respective acid conponerrts. 

Example 34 

1-(4-Nltrophenyl)-3-cydopropanecarboriyl^metliy|.7,8^TO 

M.p, : 225-228 »C (decomp.). 
C2iHi9N305« 393.407 

Example 35 

l-(4-NitrophenyO-3-cyanoacetyl^nriethyl-73-methylenedlo^^^^ 

35 M.p.: 185-188 

C2oHi6N405 = 392.380 

Example 36 

40 1-(4-Nltrophenyl)-3-methoxyacetyl^methyl-7,8-methylenedloxy-3,4-dihydr^^ 

M.p.: 187-189 ''C , 
C20H19N3O6 * 397.396 

45 Example 37 

1.(4-Nitrophenyl)-3-(4.carboxybutyi7l)-4.methyl-7,8.methylenedloxy-3,4^^ 

By using the product of Example 26 as starting material and performing the acylation according to Example 14 with 
50 glutaric acid anhydride, finally recrystallizing the raw product from ethanol the pure aimed product was obtained, m.p.: 
148-150 *C. ' 
C22H21N3O7 = 439.434 

Example 38 

55 

1-{4-AmlnophenyO-3-phenyl<»rbamoyl-4.methyl-73-methylenedloxy-3,4<lihyd 

To a solution of 0.70 g (2.3 mmol) of 1-(4-aminophenyl)-4-methyl-7,8.methylenedloxy-3.4Kiihydro-5H.2 3-benzodl- 
azepine in 10 ml of anhydrous benzene 0.24 ml (2.3 mmol) of phenyl isocyanate was added and the reaction mixture 
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was ref luxed for one hour. Thereafter the solution was a^aporated under reduced pressure and the amorphous residue 
was mixed with 20 ml of hot 50 % ethanol. The suspension was cooled to 0 °C and filtered to yield 0,76 g of a raw prod- 
uct. m.p. 190-200 ''C. After reCTystalilzation from 99.5% ethanol and trituration with ethyl acetate the aimed compound 
melts at 207-209 •C. 
C24H22N403 = 414.472 

The preparation of the starting material of this example was described in the Hungarian patent specification No. 
198.494. However, the compound may also be prepared by a new method according to the process of Example 16, by 
using the compound of Example 26 as starting material to give excellent yields (84 %). The raw product may be recrys- 
tallized from 50 % ethanol. m.p.: 1 18-120 •C. 



Example 39 



1-(4-DlacetylamlnopheiTyl)-3-acetyl^melhyl-7,8-methylenedloxy.3,4-dIhydro-5^^^ 

2.0 g (6.7 mmol) of 1-(4-aminophenyl)-4-methyl-7.8-methylenedioxy-3,4-dihydro-5H-2.3-benzodiazepine were 
ref luxed with 40 ml of acetic anhydride for 3 hours, then it was evaporated to dryness under reduced pressure. The ays- 
talline residue was transferred with 25 ml of water to a filter and washed wrth 5x3 ml of water. After drying 2.79 g of the 
raw triacetyl derivative were obtained. After washing with 20 ml of isopropanol and drying at 100 2.39 g (84.6 %) of 
the pure aimed product were obtained, m.p. 224-227 ^'C. 
C23H23N305 = 421.461 

Example 40 

N^-[4-{3-Acetyl-4-methy|.7,8-methylenedloxy-3,4-dlhydro-5H-2,3-ben2odlazepln-1-yl^^ 

0.70 g (2 mmoO of the product of Example 15 was dissolved in benzene dehydrated over calcium hydride. 0.3 ml 
(5 mmol) of methyl isocyanate was added and the reaction mixture was stin-ed at 50 '^C for 4 hours. The crystals formed 
after coling were filtered, washed with 3x3 ml of benzene, then triturated with 20 ml of hot benzene. The hot mixture was 
filtered, the precipitate was washed with 3x3 ml of benzene and dried to give 0.65 g (79.6 %) of the aimed product m d • 
168-170 ''C(decomp.). ' 
C2iH22N404 = 394.439 



Example 41 

N<-[4.(3-Acetyl-4Hnethyl-7,8-m8thylenedloxy-3.4^JIhydro^^ 

By following the process desaibed In Example 40 but using phenyl Isocyanate instead of methyl isocyanate, reflux- 
ing the reaction mixture for 10 hours, evaporating it under reduced pressure, then suspending tiie residue first in 50 ml 
of diethyl etiier and then in 15 ml of ethyl acetate. 0.69 g (75.7 %) of the aimed product was obtained, m.p.: 184^186 '•C 
(decomp.). 

C2bH24N404 = 456.510 



Example 42 



1-(4-Acetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-benzodlazeplne 

1.3 g (4.4 mmol) of 1-(4-aminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H.2.3-benzodiazepine 
were stirred at 20-25 "^C with 5 ml of acetic anhydride for one hour, then tiie yellow solutfon was poured into 100 g of 
ice-water and stinred until the decomposition of tiie excess anhydride became complete. The precipitate formed was fil- 
tered, washed with 3x10 ml of distilled water and dried to give 1 .6 g of raw product. After recrystallization from 20 ml of 
benzene 1.50 g (89.85 %) of the aimed product were obtained. m.p.: 158-160 *C (decomp ) 
C2iH2iN304 = 379.423 



Example 43 



l-(4.FormyIamlnophenyl)-3-fbmiyl-4-methyl-7,8-methylenedloxy-3,4-dl^ 

To 6.0 ml (0.104 mol) of acetic anhydride 3.0 ml (0.08 mol) of 100 % formic acid were added dropwise at 0 "C during 
5 minutes while constant stimng. The stimng was continued at 50 *C for 15 minutes. Thereafter 1 g (3.3 mmol) of 1-(4. 
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amlnophenyl)-4-methyl-7.8-methylenedioxy-3,4<llhydro-5H-2,3--benzodl^ was added to the thus-prepared 
mixed anhydride. The reaction mixture was stirred at 25 ^'C for 1.5 hours, then poured into ice-water, the precipitate 
formed was filtered, washed with 4x5 ml of distilled water and dried at 80 ^'C to give 0.80 g of raw product. After ays- 
tailization from 3 ml of ethyl acetate 0.65 g (56.2 %) of the aimed product was obtained, m.p.: 1 93-1 95 "^C 
Ci9Hi7N304 = 351.369 

Example 44 

1-(4-Trlfluoroacelylamlnophenyl)-3-trlfluoroacetyl-4-methyl-7,8-methxlen 
azepine 

1.48 g (5 mmol) of 1-(4-amlnophenyO-4-methyl-7.8HTiethylenedioxy-3,4<lihydro-5H-2.3-be^^ were dis- 

solved in 30 ml of anhydrous chloroform, then 2.1 ml (15 mmol) of triethylamlne and at 20-25 2.12 ml (15 mmol) of 
trifluoroacetic anhydride were added and the reaction mixture was stirred for 2.5 hours, then extracted first with 2x30 ml 
of water and thereafter with 20 ml of 5 % hydrochloric acid. The organic layer was dried over anhydrous sodium sulfate, 
evaporated under reduced pressure and the amorphous residue was recrystallized from 10 ml of 70 % ethanol to give 
1 .41 g (57.9 %) of the aimed diacy! derivative, m.p. 177-1 78 ''C. 
C2iHi5F6N304 = 487.363 

Example 45 

1-(4-PropionylaminophenyD-3-proplonyl^methyl-7,8-methylenedloxy-3,4.dihydro.5H-2,^ 

The process described in Example 44 was followed, except that 1 1 .2 mmol of both triethylamine and propionic acid 
anhydride were used and the crystalline residue was recrystallized first from 15 ml of 50 % ethanol. then from 11.5 ml 
of 99 % ethanol to give 2.48 g (60.9 %) of the aimed product, m.p.: 152-154 •C 
C23H25N304 = 407.477 

Examples 46 to 65 

Other diacyl derivatives of the general fbrrruila (I), wherein R = acyl group, = = h. R^ = CH3 and R^ = acyl 
group, where R and R"* are the same or different, are presented in Table 10. These compounds were prepared partly 
from compounds of the general formula (III), wherein R = R^ = = R^ = H and R"^ = acyl group: and partly from new com- 
pounds of the general formula (I), wherein R = acyl group. R^ = R^ = = R^ = H and R^ := CH3, according to processes 
defined in the preceding examples. 

The preparation of starting substances of general formula (III), wherein R = = = H and = acyl group is illus- 
trated in detail below on the derivative bearing acetyl group as R'^: 

l-(4-Acetylamlnophenyl)-4-methyl-7,8-methylenedloxy-3.4-dihydro-5H-2,3-ben2odlazepln 
Method A) 

To a solution containing 6.0 g (20 mmol) 1 -(4-amino-phenyl)-4-methyl-7.8-methylenedloxy-3.4-dihydro-5H-2.3-ben- 
zodiazepine in 30 ml of ethyl acetate 1.38 ml (21 mmol) of methanesulfonic acid were added. The crystalline precipitate 
was filtered and washed with 5 x 5 ml of ethyl acetate. The dry weight of the product was 7.37 g. m.p.: it sintered above 
1 90 »C and weakly decomposed at 21 0-21 2 ^0. The thus-obtained methanesulfbnate salt of the starting substance was 
acetylated as follows: 

7.37 g of the powdered salt were suspended in 1 10 ml of acetic anhydride, the suspension was stin-ed at room 
temperature for 2 hours, then the crystalline precipitate was filtered, washed with 5 x 10 ml of ethyl acetate and dried to 
give 6.54 g of methanesulfonate salt of the target compound. m.p. 240-241 »C (with decomposition). 

The base was liberated from the methanesulfonate salt of the target compound e.g. in the following way: 6.54 g of 
salt were dissolved in 90 ml of water, the solution was clarified by charcoal, then 3.6 g of sodium hydrogen carbonate 
were portionwise added to tiie dear solutfon. The precipitate was filtered, washed with 5 x 10 ml of water and dried to 
obtain 5.54 g of crude product. After recrystallization from 130 ml of isopropanoi. 3.1 1 g (yield 46 %) of product were 
obtained. m.p.: 221-223 ''C (weak decomposition), the melting point of which increased to 223-225 after digesting 
with 1 5 ml of hot benzene. 
C19H19N3O3 = 337.385 

The hydrochloride salt deconrposed at 262-264 ''C. 
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Method B) 



10 



15 



After dissolving 15.0 g (44.7 mmol) of l-(4-acetylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2 3-ben2odi- 
azepine in 150 ml of pyridine under mild heating, 10.2 g (0.269 mol) of sodium borohydride were added and the mixture 
was stirred on an oil bath at a temperature of 100 "C for 5 hours. Then the reacfion ntixture was cooled to about 25 'C 
150 ml of water were dropwise added under continuous stining during 20 minutes, thereafter a mixture containing 180 
ml of concentrated hydrochloric acid and 265 ml of water was added while cooling with ice-water. A yellowish suspen- 
sion was fomied. The precipitate was filtered, washed with 5 x 20 ml of water and dried to yield 15.2 g of salt, m p above 
250 'C. In order to liberate the base, this salt was suspended in 150 ml of 50 % ethanol and then 5.7 g of sbdum hydro- 
gen carbonate were portionwise added while stirring. The thus-formed suspension was filtered after 30 minutes 
washed successively with 3 x 10 ml of 50 % ethanol, 5 x 20 ml of water, finally with 20 ml of 50 % ethanol and dried to 
obtain 10.95 g of a cnide product m.p.: 218-220 'C (weak decomposition). After digesting this cmde product with 50 
ml of hot isopropanol and then with 100 ml of hot 99.5 % ethanol. 8.63 g (57.2 %) of the aimed conpound were 
obtained, m.p. : 220-222 "C (weak decomposition). ' 

Physical characteristics of other 1-(4-acylamino-phenyl)-4-methyl-7.8-methylenedioxy-3.4-dihydro-5H-2 3 -benzo- 
diazepine are as follows: 



20 


R^-Analogue 


M.p. '^C 


Propionyl 


237-239 




Benzoyl 


247-248 (decomp.) 




Phenyfacetyl 


213-215 (decomp.) 


25 


PrvaloyI 


132-135 (decomp.) 



30 



35* 



40 



45 



SO 



55 
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Table 10 



10 



IS 



20 



25 



30 



35 



Comp( 


wnds of the general formula fl), wherein = = h, = CH3, R and R^ are acyl groups 


Example No. 


R 


R4 


Starting material Exam- 


Process of 


M.p. «G 








ple No. 


Example No. 


46 


COCH3 


CHO 


15(16) 


2. 30 


142-144 


47 


COCF3 


COCH3 


(IIO.R'^^COCHa 


28. 44 


212-214 


48 


COCH3 


COC2H5 


15(16) 


28, 44 


155-157 


49 


COC2H5 


COCH3 


(III). R^^COCHg 


28.44 


168-170 


50 


COCH3 


CXK)(CH3)3 


15(16) 


31 


201-203 


51 


CO<5(CH3)3 


COCH3 


(III), R* = C0CH3 


31 




52 


COCH3 


CO-CH2-OCH3 


15(16) 


2, 30 




53 


CO-CHg-OCHs 


COCH3 


(III). R* = C0CH3 


2. 30 




54 


COCH3 


CO-CH2-CN 


15(16) 


2, 30 


149-151 (di 


55 


CO-CH2-CN 


COCH3 


(lll).R^ = C0CH3 . 


2. 30 


128-130 (d\ 


56 


CO-CeHs 


COCH3 


(III). R^ = C0CH3 


31 


154-156 


57 


COCH3 


CO-CgHs 


15(16) 


31 


21 4-21 fi 

& 1 *r £ 1 W 


58 


CO-{CH2)3-COOH 


COCH3 


(III). R^ = COCH3 


14 


172-174 


59 


COCH3 


CO-(CH2)3-GOOH 


15(16) 


14 


210-212 (d) 


60 


CHO 


COC2H5 


(III), R^HCOCaHg 


2 


185-187 


61 


CHO 


CO-C(CH3)3 


(III), R^ = CO.C(CH3)3 


2 


220-221 (d) 


62 


COCH3 


COCF3 


15(16) 


28 


150-152 (d) 


63 


CHO 


CO-CgHg 


(III). R^ = CO-C6H5 


2 


202-203 (d) 


64 


COCH3 


CO-CH2-G6H5 


(III). R^^CO-CHg-CeHg 


2 


135-137 


65 


COC2H5 


CHO 


18 


2 


140-141 (d) 



40 



45 



55 



Example 66 

1-(4-GlycylaminophenylH-methyI-7,8-methylenedioxy-5H-2,3-ben20diazepine 



To a suspereion of 2.89 g (5.97 mmol) of 1 -(4-phfhaloylglyc>iaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2 3- 
benzodiazepine (Example 79) in 50 ml of methanol 0.6 ml (1 1 .9 mmol) of 100 % hydrazine hydrate was added and the 
mixture was refluxed for 2 hours. The reaction mixture was cooled, evaporated under reduced pressure, the partially 
"f""^ with 40 ml of dichloromethane. tittered and the by-product was washed with 2x1 o ml of 
60 dichloromethane. The solution was extracted wHh 3x15 ml of 5 % hydrochloric acid, the aqueous layer was made alka- 
line with 24 ml of aqueous 10 % sodium hydroxide, the precipitate formed was filtered, washed with 3x10 ml of distilled 
water and dned at 1 00 °C to obtain 1 .67 g of raw product. After recrystallization from 73 ml of ethanol 1 .50 g (71 8 %) 
of the aimed product were obtained, m.p.: 223-225 •C. 
C19H18N4O3 a 350.385 



Examples 67 to 78 

Other compounds of the general formula (I), wherein - CH3, r3 . H. and some of their acid addition salts pre- 
pared by the process of Example 66. are presented In MaJl- The salts were prepared by known methods. ' 
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Table 11 



5 


Example No. 


R 






of starting 


ivi.p. kj \sQn) maxe- 
rial 




67 






CO-(CHo)o-NHo 


ov 






68 










io5-i57 (0) 


10 


69 




" 


DL-CO-CH(CH3)-NH2 


68 


217-219 (d)(H-Fu) 




70 


CO-CH2-NH2 


H 


H 


82 


150-155 




71 


CXD-CH2-NH2 


H 


H 


70 


190-193 (d)(H-Fu) 




72 


DL -C0-CH(CH3)- 


H 


H 


84 


193-195 (H-Fu 210- 


15 




iMn2 








213 (d)l 




73 


COCH3 


H 


CO-CH2-NH2 


88 


210-211 (d) (HCI) 














Fbase 230-232 (eiW 

£I>/CI9C tm\lf\J \V<i^J 




74 


CO-CH2-NH2 


H 


COCH3 


89 


210-212 (d) 


20 


75 


CO-(CH2)3-NH2 


H 


COCH3 


90 


154-156 (d)(Fu) 




76 


(H-Fu). COCH3 


H 


DL-CO-CH(CH3)-NH2 


91 


222-223 (d) (H-Fu) 




77 


DL-C0-CH(CH3)- 


H 


COCH3 


92 


218-220 (d) 






NH2 








25 


78 


CO-CH2-NH2 


H 


CO-CH2-NH2 


93 


202-204 (d) 


30 


Notes: 

H-Fu = hydrogen fumarate (H-fumarate), 
Fu = fumarate 

The products of Exanples 70 to 72 were prepared from the corresponding starting substances in two steps, by 
following first Example 66 and then Example 16. 



35 

Example 79 

1-[4-(N-Phthaloylglycylamino)phenyl]-4-methyl-7^4nethyienedioxy-5H-2,3-ben^ 

40 To a solution of 2.0 g (6.88 nmol) of 1-(4-amlnophenyl)-4-methyl-7.8-methylenedioxy-5H-2,3-benzodia2epine in 
dichloromethane 1 .84 g (8.94 mmol) of dicydohexylcarbodiimide and 1 .84 g (8.94 mmol) of powdered phthalimldoace- 
tic acid were added and the reaction mixture was stirred at 25 for 8 hours, then left to stand at 0-5 **C overnight. The 
precipitate formed was filtered, washed with 3x3 ml of dichloromethane and dried at 60-80 'C to result in 5 g of a prod- 
uct consisting of a mixture of the target product and N,N'-dicyclohexylurea, a by-product. This mixture was purified by 

45 refluxing with 210 ml of ethanol for 30 minutes, filtering the hot mixture and washing with 2x10 ml of hot ethanol. there- 
after drying at 100 ''C to obtain 2.42 g (73.3 %) of the aimed product, m.p.: 266-268 •C (decomp ) 
C27H20N4O5 = 480.489 

Example 80 

50 

1-[4-(N-Phthaloyl-Y-aminobutyrylamino)phenylH-methyl-7,8-metriylenedloxy 

By following the process described in Example 79 but using yphthalimidobutyric acid, 3.8 g of a mixture were 
obtained, which was combined with the dichloromethane mother liquor extracted previously with 2x40 ml of a 10 % 
55 aqueous sodium carbonate solution. After evaporating under reduced pressure the residue was submitted to column 
chromatography [adsorbent: Kieselgel 60 (0.063-2 mm), eluent: ethyl acetatemethanol 4:1]. The evaporation residue 
was triturated with 10 ml of hot ethanol, cooled, filtered, washed with 3x1 ml of ethanol and dried to give 3.12 g (90 %) 
of tiie aimed product. m.p.: 233-235 ""C (decomp.). 
C29H24N4O5 ^ 508.543 
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Example 81 

1-[4KI*Phthaloyl.DL-alanylalnino)phenyl]■4.methy|.7,8^nelhWen^^ 

The process described in Example 79 was followed, except that N-phthaloyl-DL-alanine (DL-2uhthaKmido-orooi. 

15 ml of d|Chlo,omethane. carefully f Itered and the dear solution obtained was repeatedly evaporated The puSon 
of the re»due was achieved by refluxing It with 60 ml of ethyl acetate. Crystal formation Lridrst^tedTlS he! 

and dned at 100 "C to give 2.75 g (80.95 %) of the aimed product. m.p.: 243-245 'C (decomp ) 
C28H22N4O5B 494.516 

Example 82 

1-(4-Nitrophenyl>3-glycyl-4-melhy|.7,8Hnethylenedloxy.3,4HJIhydro-5H.2,3-benzo^^ 

The process described In Example 66 was followed by using the compound prepared according to Example 85 as 
starting material, birt the dichloromethane solution was extracted only wfth 3x20 mi of distilled wa?eraS^ omanto 
ayer was evaporated under reduced pressure. The crystalline residue was purified by suspending i in 7 mTo^ eZS 
to give the pure aimed product in a yield of 86.1 %. m.pi: 201-203 'C (deconc ) 9 « m / mi 01 einanoi 

Ci9Hi8N405 = 382.385 

Example 83 

1-(4-Nltfophenylh3-6^amlnobutyrylH^iwthy|.7^methylenedloxy.3.4^l^ 

^2!^"^, '^^^ ^"^^ ^ ^"^ "^'"9 "^"^ P^^P^ed acceding to Example 86 as 

so C2iH22N405 = 410.439 
Example 84 

1-(4-Nltropheny0.3.(DL-alaiiyl).4^netliy|.7^.methylenedloxy-3.4KJihydit^5H-2,3-benzodto^^ 

By following the process described in Example 82 and using the compound pepared accoiding to Examole 87 the 
aimed compound was obtained. m.p. 220-221 'C (decomp) wiacowuingro txampieB/tne 

C20H20N4O5- 396.412 

40 Exaiiqiles85to87 

The new intermediates errployed in Examples 82 to 84 as starting materials were prepared from the conoound 
prepared according to Example 26 by the process of Exanple 81. compound 

45 Example 85 



15 



20 



25 



SS 



1-(4-Nltrophenyl).3.(N.phthaloylglycyl).4-methyl-7^methylenedloxy.3,4-dlhydro.5H.2,3-benzodlazepli 



line 



Yield: 93.3 %. m.p. : 1 73-1 74 "C (decomp.) 
so C27H2oN407 = 512.489 

Example 86 

M.p.: 218-220 'C 
C29H24N407= 540.543 
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Exampfe87 



l-(4.Nitrophenyl)-3-(N.phthaloyl-DL-alanyO-»-methy|.7^iiiethylenedlox^^^ 



M.p.: 210-212 
C28H22N4O7 = 526.516 



10 



IS 



Example 88 to 94 

TTie intermediates of the general formula (I), wherein R and/or R4 representee) C1.6 acyl groupfs) substituted bv a 
phthahmdo group, are required for the prepamtion of compounds obtained by using ml prSSo S^frs to 
78 and surrmanzed in Table ^2. They were prepared from the compound of Exanple 15 (16) or fr<Jn aSpind S 
the genera, formula (iH). wherein R, Is hydrogen (see U.S. patent specification No 4,835.152 or IZ XceWamf 
nophenyp-4^ethyl-7.8-methyten^^^^^ 

by following the process of Exanple 81. owvcvubioib lane lu; 

be ^^^^rl^j^ 93 a twcjfokl amount of phthaloylglycine and dicydohexylcarbodiimide have to 

H^^?CH3 compounds of the general fomiula (0. wherein R and R* are acyl groups. RU r3 = 



20 



Table 12 





Example No. 


R 




M.p. °C 




88 


COCH3 


CO.CH2-N(CO)2C6H4 


314-316 (d) 


25 


89 


CO-CH2-N{CO)2C6H4 


COCH3 


204-206 (d) 




90 


CO-(CH2)3-N(CO)2C6H4 


COCH3 


150-152 




91 


COCH3 


DL -CO-CH(CH3).N(CO)2C6H4 


264-266 (d) 


30 


92 


DL ■CO-CH(CH3)-N(CO)2C6H4 


COCH3 


245-248 




93 


CO-CH2-N(CO)2C6H4 


CO-CH2-N(CO)2C6H4 


230-232 (d) 




94 


COCH3 


CO-(CH2)3-N(CO)2C6H4 


173-175 


35 


(CO}2C6H4 = phthaloyi; ' 
N(CO)2C5H4 = phtalimido; 





40 

Example 95 

45 

Example 96 

so 

MroStori^e*"^''*^^''"'^^^^ 
« lcJ^^Sf^9^T "^"^ ^"^'^ ^^"^ *° ^"^^ 22*-226 'C (decomp). 
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Examples? 

l-(4.mfluoroacetylamlnophenylHHiiethyl-7,«.methWenedloxy-5H.2,^^^ 

It was prepared by following Example 2. m.p.: 258-260 "C (decorm ) 
C19H14F3N3O3 = 389.339 



Example 98 

10 1■(4-AmlnophenyD.3-methylcarbamoyM^netlIy|.7^tllyIenedloxy-3,4^flh^ 

zodiazepine according to Example 16, m.p. 199-201 yuiu ;jn «:.o-oen 
C,9H2oN403 = 352.401 
15 Hydrochloride m.p. 219-221 "C (decorrp.). 
ICi9H2iN403]CI = 388.866 

The starting nitro compound was prepared as follows: 
1.1 ml (18.4 mmol) of methyl isocyanale were added to 3.0 g (9.22 mmol) of 1-(4-nitrophenyl)^-methvl-7 8. 

20 Stirred for 24 hours, then evaporated under reduced pressure. The crystalline residue was triturated with ao Tnt tw 
Example 99 

25 

1-(4.AmlnophenyD-3.(1.pyiTolldlnoacety0.4.nriethy|.7^melhylenedlo^^^^ 

It was obtained from 1 -(4-nitrophenyl)-3-(1 -pyrrolidino-acetyO-4-methyl-7.8<T,ethylenedioxy-3 4-dihydro-5H-2 3- 
benzodiazepine by following Example 16, m.p: 212-214 "C y en«jwxy-a.4-ainyaro 5H 2.3- 

30 C23H26N4O3 = 406.493 

rirn was Obtained from 1-{4-nltrophenyl)-3-chtoroacetyl-4-methyl-7.8-methylenediQxy-3.4Klihy- 

dro-5H-2.3*enzodia2ep,ne (see Example 116) according to Example 102. m.p.: 189-190 -C (decomp) 

^3"24'^4v^5 » 436.477 

35 Example 100 

liS^e'ZSe^^*'*"*'''" 

40 itwas prepared fr4om l-(4-nitrophenyl)-3-(N.N-dimethylglycyO-4-methyl-7.8-methylenedloxy-3 4-dihydro-5H-2 3- 
benzodizapine according to Example 16. m.p.: 202-204 •CfdewtriD) « X eneaioxy d.4-a.nyaro 5H 2,3- 

[C2,H25N403]C4H304 = 496.531 

dro 5^ 2?h?„^,iS!^"'' ""^^ obtained from 1-(4-nitrophenyl)^^toroacetyl-4-melhyl-7.8^mettiylenedioxy-3.4-dihy- 
dro-5H-2.3-benzodia2ep.ne according to the process described in Exanp^ 
« C2tH22N405 s 410.439 

Example 101 

l-(4.CWoroacetylaminophenyl)-4.methyl-7.8-methylenedloxy-5H-2,3-benzodia2eplne 

C19H "aN3oT= SgTs"^'"^ *° ^' ^ ^o^ei^ acid was used. m.p.: 209-214 -C (carbonization). 

Example 102 

1-I4.{1.PyrrolidinoacetylamSno)phenyl]^m6tlTy|.73-me%lenedl^^^ 

nyl).4.methy|.7.8-methylened.oxy-5H-2.34)enzod^^^^ in 60 ml of ethanol and the reaction mixture was ref luxed for 



so 



ss 



25 



10 
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under reduced pressure. The residue was treated with water to give a rough product (1 .49 g). 

C23H24N403 := 404.477 
Example 103 

l-I4-(N.NKllmethylglycylainlno)phenyll-4.methy|.7^inethylenedloxy-S^^^ 

fn fio 2;^J,i^ ^, if ^-(4.chloroacetW-aminophenyl).4.methyl-7.8-methyIenedioxy.5H-2.3-ljen2odia2epine 
m 60 mi of ethanol. the reacbon mixture was ref iuxed for 8 hours, then evaporated. The residue was dissolved in 30 ml 
ur^^"^"""' ^ 20 ml of 4 % NaOH soluton. then 2x20 ml of distilled water, dried ST^oratS 

2^1-213-C. After reaystall.zat.on from 10 ml of ethanol 1.1 g (71.4%) of aimed product were cloned. rn.p.:213-215 
C2iH22N406 = 378.439 
Example 104 

l-{4-Methylcarbamoylamlnophenyl)^methy|.7,8Hnethylenedloxy.5H.2,3-benzodiazepl^ 

0.8 ml (13.4 mmol) of methyl isocyanate was added to a solution containing 1.0 g (3.41 mmol) of 1-(4-aminoDhe- 
n)2-4-methyl-7.8.met5rtenedio^^^^^^^ « of dimethylfor^mide (DIVIF). then the rtX^^ 

ture was sjrred at 25 -C for 24 hours. After diluting with 80 ml of water, filtering at 5 -C arid dr^ng at 60 to iT'C 1 06 

nSZ^a'm^S^^ ^2''!??'" "^'"^ "^^^ ^^^'y^ainzed from 5 ml of 'etha- 

noi, gave 0.85 g (71 .4 %) of the aimed product, m.p.: 223-224 (decomo ) 

Ci9Hi8N403 = 350.385 
30 Example 105 

1-(4-Acetylaminophenyl).3-methylcartamoyl^methy|.7,8.methylenedtoxy-3,4KJihydrp-5H.2.3.be^ 
35 b^nllZZ^lT^- T ^"<'^^™"'=^''®"y')-3-'"e%lcaitDamoy|w».methyl-7.8-methylenedloxy-3 

?rs:ia":s!^T52°'.r^^'"^ 

C2iH22N404 = 394.439 



20 



25 



40 



Example 106 

1-(4^hloroacetylaminophenyO-3-acetyl-4.methyl-7,^^^^ 

azepine by using the process of Example 2, m.p.: 139-140 '^C -^.^ wwi^oui 

45 C2iH2oaN304 = 413.972 

Example 107 

C23H26N4O4 = 422.493 

55 
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Example 108 



1-[4KN,NHlletliylglycylamiiK))phenylh3-acety|.4.methyl-7,8^ne%^ 
Bzepino 

5 

h^nl^rJU^^Jl^^JT. ^:^*'*'°'^'^'J^^'^"<Vf'8ny0.3^cetyl^-methy|.7.8-methylenedioxy-3.^ 
benzod azepine and diethylamine by using the process described in Example 102. m.p.: 175-176 -C 
C25H30N4O4 = 450.547 

10 Example 109 

ISneTjdro^IIJSlS^ 

15 it was prepared from 1-{4-chloroacetylariiinophenyl)-3-acetyM-methyl-7,8-methylenedioxy-3.4-dihydro.5H-2 3- 
S^.^'"^ ^ ^"^ ^'"^ °* ^^'^ "^P" 181-183 -C 

IC25H29N404] • C4H3O4 = 564.607 

£17 Example 110 

1-(4-Acetylamlnophenyl>3-chloioacetyl4.methy|.7^.methylenedioxy.3,4Klihydro-5H.2>ben2odte^^ 

« o »J! ^'^!-^ *® 0' general Ibrmula (110. wherein R" » COCH3, by using the process of Examie 

25 2 and chloroaceticacd instead Of fomiic add. m.p. 138-140 'C c^iui^oicxamie 
C2iH2oCIN304= 413.972 

Example 111 

30 1-t4-{N,l*<liethylglycylamlno)phenylH-methyl-7,8-methylenedioxy-5H-2,3^)e^ 

using the process of Example 102. except that diethylamine was used instead of pyrroOdine. m.p.: 157-158 
023n26N403 = 406.493 

Example 112 

l-(4-Acetylamlnophenyl)-3-cydopropanecarbonyl^methyl^^^ 
azepine 

, , i was prepared from 1-(4-aminophenyl)-3-cyclopropane-carbonyl-4-methyl-7.8-methylenediQxy-3.4-dihydro-5H- 
2.3~ben2odia2epine by using the process of Example 42, m.p.: 242-243 °C 
C23H23N304 = 405.461 

45 Example 113 

d rJ^^"^!^, ""^-^ isocyanate to 0.6 g (1.7 mmol) of l-(4-aminophenyl)-3-methylcarbamoy)- 

^.^f^^ i (^^^ ^^P'e 98) dissolved in 45 ml of anhydroii 

dichloromethane. the reaction mixture was stirred at 25 'C for 6 days. Then the crystalline precipitate was filtered 
mtfsiTss'?."' °* and dried at 60 to 80 .0 to oiain 0.55 g (797 %) of JSe^f a!m" pS.' 

55 C2iH23N504 = 409.455 
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Example 114 

l-(4-Amlnopheny^3-n-butylcarbanvvl^elhyl-7^me%len^^^^^ 

C22H26N4O3 s 394.482 

C22H24N4O5 = 424.466 
Example 115 

1-(4^lycylamfnophenyl).3.methylcartemoyl^metliy^^ 
Example 116 

1-(4.Amlnophenyl)^.methyIglycy0^metfvl-7.8.m^ 

C20H22N4O3 a 366.428) 
Example 117 

1-[4.(N-methylglycylamlno)phenylh3^cetyl^,hy|.^^ 

pension .S,nST6l''o'^3%^^^^^ ' ^^"^ °' '"'^'^ were added to a sus- 

C22H24N404 = 408.466 
Example 118 

Preparation of pharmaceutical compositions 
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7,8-methWenedioxy.3.4^^^ (compound of Example 42) or 25 mg of 1 .(4.aminophenyl)-3- 

methylcarbamoyl-4.meth)rl.7.8.methylenediQxy-3.4<lihydro-5H-2,3*^^ (corrpound of Examole 98) each 

as active ingredient were prepared by usual methods. caw i 

a) Composition of one tablet: 



10 



IS 



Active ingredient 


25 mg 


Potato starch 


43 mg 


Lactose 


160 mg 


Polyvinylpyrrolidone 


6mg 


Magnesium stearate 


1 mg 


Talc 


30 mg 



b) An other preferred composition of one tablet: 



20 



30 



Active ingredient 


25 mg 


Lactose 


130 mg 


Maize starch 


25 mg 


Microcrystalline cellulose 


10 mg 


Gelatine 


4mg 


Talc 


2mg 


Stearin 


1 mg 


Magnesium stearate 


1 mg 
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Claims for the following Contracting States : AT, BE, CH, U, DE. DK, FR, GB, iT, LU, NL, SE 
1 . N-Acyl-2,3-ben2odiazepine derivatives of the general formula (I) 
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(I) 



wherein 



R stands for a aliphatic acyl group optionally substituted by a methoxy, cyano. cartjoxyl amino Ci 

4 alkylamino. di(Ci^ allyl)amino. pyrrolidino, phthalimido or phenyl group, or by one ormore halo- 
gen(s); or R is a benzoyl, cydopropanecaibonyl, C^g alkylcarbamoyi or phenylcarbamoyl group- or R 
^ 'S absent when a double bond exists between the N{3) and C(4) atoms; 

R means hydrogen; or is absent when a double bond exists between the N(3) and C(4) atoms- 

n means a C1.3 aikyi group; or ' 

and r2 together stand for a methylene group and no double bond Is present between the N(3) and Cf4) 
atoms; * ' * ' 

R^ means hydrogen or a C1.4 aliphatic acyl group; 

represents hydrogen; a C,.6 aliphatic acyl group optionally substituted by a methoxy. cyano. carboxyl 
amino, C1.4 alkylamino, di(Ci.4 alkyl)amino, pym)iidino phthaflmido or phenyl group or by one or more 
halogen(s); as well as a benKyl. paimitpyl. cydopropanecaibonyl. C1.5 alkylcarbamoyi or phenylcar- 
bamoyl group; and 

the dotted lin« represent valence bonds optionally being present with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both r3 and Rostand for hydrogen. uouoie gona exisis 

and their stereoisomers as well as acid-addition salts (where possible) of these conpounds. 

A compound selected from the group consisting of 

1-(4-aminophenyl)-3-acetyl-4-methyl-7.8-methylenediQxy-3.4<lihydro-5H-2.3-ben20dia2epin^ 
H4-aminophenyl)-3-propionyl-4-methyl-7.8-methylenedloxy-3,4-dihydro-5H-2,3-benzodia2epine 
1-(4-acetylaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3,4Klihydro-5H-2,3-benzodiazepine 
1-4-propionylaminophenyl)-3-propionyl-4-methyl-7,8-methylenedioxy-3,4KJihydro-5H-2.3-ben20diaieDine 
-4-prop«onylamlnophenyl)-3-acetyW-methy|.7.8-methylene-dioxy-3.4<lihydro-5H-2,3* ' 
H4-acetylam.nophenyO-3-propionyl^.methy|.7.8-methyleneKlioxy.3.4<lihydro-5H-2,3-ben^ 
1-(4-propionylam.nophenyl)-3-formyl-4-methyl-7,8-methyleneKlioxy-3,4<lihydro-5H-2,3-benz^ 
H4-tr«uoroawtylaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3.4HJih^^^^ 

chloSr ^^0- 

NM4-(3-acetyl-4.methyl-7.8.methylenedioxy-3.4<lihydro.5H.2;3-benzodia2epine-1-yl)-phenyq-N3-methy^ 

H4-(N,N<fimethylglycylamino)phenyl]-3-acetyl-4-methyl-7,8-methylenedioxy-3.4.dihydro-5H-2.3.ben20di- 
a2epin6i 

^^jN^'^-<*«"Vtglycylamino)phenyO-3-acetyl-4-methyl-7,8-methylenedio^^ 
H4.(1-pyrrofidinoacetylamin6)phenyO-3-acetyl-4-methyl-7,8-methylenediaxy-3,4<llhydro-5H-2,34^^ 
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azepine and hydrogen fumarate thereof and 

1-(4-glycylaminophenyO-3<nelhjrlcartjam(vl-4-methyl-7.8-me^ 
azepine. 

A pharmaceutical composition, which comprises as active ingredient a novel N^cyt-a.S-benzodiazepine derivative 
of the general formula (I), wherein R. R\ r2 R^. R* and the dotted lines are as defined in daim 1. or a pharma- 
ceuticaily acceptable acid addition salt thereof in admixture with carriers andtor additives commonly used in the 
pharmaceutical industry. 

A process for the preparation of the novel N«cyl-2.3-benzodia2epine derivatives of the general formula (0. 




(I) 



nr3r^ 



wherein 



R stands for a C1.6 aliphatic acyl group optionally substituted by a methaxy. cyano. catboxyl. amino C, 

4 alkylamino. di(Ci.4 alkyl)amino. pyrrolidino, phthalimido or phenyl group, or by one or more halo- 
gen{s); or R is a benzoyl, cyclopropanecarbonyl. C1.5 alkylcarbamoyi or phenylcarbamoy) group' or R 
^ IS absent when a double bond exists between the N(3) and C(4) atoms; 

R means hydrogen; or R^ is absent when a double bond exists between the N(3) and C(4) atoms- 

n means a Ci.salkyI group; or 

R' and R^ together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; 

means hydrogen or a Ci .4 aliphatic acyl group; 

represents hydrogen: a C1.6 aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl 
ammo, alkylamino. di(Ci.4 alkyOamino. pyrrolidino, phthalimido or phenyl group or by one or 
more halogen(s): as well as a benzoyl, palmitoyl. cyclopropanecarbonyl. C1.5 alkylcarbamoyi or phe- 
nylcarbamoyi group: and ■ / k 

the dotted lin^ represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both R^ and R^ stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 

a) acylating a conpound of formula (II) 
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/ 



\ 




O 



CH2-C 



C=N 



CH: 



N 



(II) 




with a C1.6 aliphatic cartwxylic add optionally substituted by a methoxy. cyano. carboxyl or phenyl youp or by 
one or more halogen{s); or with benzoic, cyclopropanecarboxylic or palmitic add or with a reactive derivative 
thereof; and, if desired, reacting a new compound of genera) formula (I) thus obtained, wherein R* means a 

aliphatic acyl group substituted by a halogen, with a C1.4 alkylamine. di(Ci.4 alkyl)amine or pyrrolidine 
to obtain compounds of the general formula (I), wherein r3 and the dotted lines are as defined above. 
means a C,^ aliphatic acyl group.optionally substituted by a methoxy, cyano, carboxy. phenyl. C1.4 alkylamino. 
di(Ci.4 alkyl)amino or pyrrolidine group or one or more halogen(s): or a benzoyl, cydopropanecaibonyl or 
palmitoyi group; R and R' are absent and a double bond is present between the NP) and C{4) atoms: 
b) acylating a compound of the general formula (III). 




wherein R is as defined above, with a Cls aliphatic caiboxylic acid, optionally substituted by a methoxy. 
cyano. carboxy or phenyl group or by one or more halogen(s): or wrtth benzoic or cyclopropanecarboxylic add 
or with a reactive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus 
obtained, wherein R means a C1.6 aliphatic acyl group substituted by a halogen, with a C, 4 alkylamine (fifCi 
4 alkyl)amine or pyrrolidine, ■ » i- 

to obtain compounds of the general formula (0. wherein R\ r2 r3 R^ and the dotted lines are as defined 
above. R means a C1.6 aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxy. phenyl. C, 4 
alkylamino, di{Ci.4 alkyl)amino or pyrrolidine group, or one or more halogen(s); or a benzoyl or a cyclopiopane- 
carbonyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acylating a compound of formula (II) with an N-phthalpylamino add of the general formula (VQ, 
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(CH }n~COOH 

L (VI) 

wherein stands for hydrogen or a C,.* alkyI group and nis lin case of a-amino acids, whereas R^ means 
hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, if desired, removing the phthaloyi group 
to obtain compounds of the general formula (I), wherein r2 and the dotted Hnes are as defined above 
mears Mrogen. R stands for a C,^ aliphatic acyl group substituted by an amino or phthalimido group, both 
R and R are absent, and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R* is as defined above, with an N-phthaloylamino 
aad of the general formute (VQ. wherein rS stands for hydrogen or a alkyI group and n is 1 in case of a- 
amino aads. whereas R* means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids and if 
desired, removing the phthaloyi group, to obtain compounds of the general formula (I), wherein R' r2 and the 
dotted lines are as defined above. r3 means hydrogen. R^ is as defined above except hydrogen. R stands for 
a Cls aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present 
between the N(3) and C(4) atoms; or 

e) rmcting a compound of the formula (II) with a C1.5 alkyI isocyanate or phenyl isocyanate. to obtain com- 
^unds of the general formula (I), wherein r2 and the dotted lines are as defined above, R^ means hydrogen 
R represents a C1.5 alkylcarbamoyi or phenylcarbamoyl group. R and R^ are absent and a double bond is 
present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R^ is defined as above, with a 5 alkyI isocyanate 
or phenyl isocyanate. to obtain compounds of the general formula (I), wherein R\ r2 and the dotted lines are 
as defined above, R"^ means hydrogen. R" is as defined above except hydrogen, R stands for a Ci s alkylcar- 
bamoyi or phenylcarbamoyi group and no double bond is present between the N(3) and C(4) atoms- or 

g) selectively reducing a nitro compound of the formula (IV) 

CH3 




(IV) 



to a novel compound of the general formula (V) 
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(V) 



wherein R means hydrogen, then either acylating the compound of general fermula (V) thus obtained by using 
any of the above processes b). d) or f) and reducing the nitro group of the thus-obtained new compound of gen- 
era^ formula (V). wherein R is as defined above, to an amino group, or first reducing the nitro group and then 
acylating the compound of general formula (III) thus obtained, wherein stands for hydrogen, by using any of 
the above processes b). d) or f), to obtain compounds of the general formula (0. wherein R^. r3 and R'* repre- 
sent hydrogen. R^, R and the dotted lines are as defined above and no double bond is present between the 
N(3) and C{4) atoms; or 

h) acylating a new compound of the general fbmiula (I), wherein R. H\ r2 and the dotted lines are as defined 
above. R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms with a C, 
6 aliphatic caitoxylic acid, optionally substituted by a methoxy. cyano or carboxy group or by one or more hal- 
ogen(s); or witti bmzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula 
(I), wherein R , R^. R^ and the dotted lines are as defined above. R and R* represent a Ci « aliphatic acyl 
group optionally substituted by a methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl 
group; and no double bond is present between the N(3) and C(4) atoms; or 

0 reacting a new compound of the general formula (I), wherein R. R\ and the dotted lines are as delined 
above. R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms with a C, 
5 alkyi isocyanate or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R^ r2 and 
the dotted lines are as defined above, R stands for a Cvg aliphatic acyl group, optionally substituted by a meth- 
oxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl group; R^ stands for fiydrogen; R< rep- 
r^ents a C,.5 alkylcartamoyi or phenylcarbamcyl group and no double bond is present between the N(3) and 
C{4) atoms; or ^ ' 

D acylating a new compound of the general formula (0, wherein R^, r2 and the dotted lines are as defined 
above. R and R mean hydrogen and no double bond is present between the N{3) and C(4) atoms with an N- 
phthaloylamino acid of the general formula (VI). wherein stands for hydrogen or a C1.4 alkyI group and n is 

1 in case of a-amino adds, whereas rS means hydrogen and n is an integer of 2 to 5 in case of p-e amino 
acids,^and, if desired, removing the phthaloyi group, to obtain compounds of the general formula (I), wherein 
R , R and the dotted lines are as defined above, R represents a c,.6 aliphatic acyl group optionally substituted 
by a methoxy, cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R^ stands for hydro- 
gen, R represents a 0,.^ aliphatic acyl group substituted by an amino or phthalimido group and no double 
bond is present between the N(3) and C{4) atoms. 

and, if desired, transfomiing a base of the general formula (1). obtained by any of the above processes a) to D to 
an acid-addition salt. 

A process as claimed in claim 4. process a) or b), which comprises carrying out the acylation in a suitable solvent 
behrem 1o'S'arKrM«C ^' "^"^ ^ ^^'^ ^'^^ presence of dicyclohexylcarbodiimide at a tenperature 

A process as claimed in claim 4. process a) or b). which comprises carrying out the acylation in the presence or 
absence of a solvent by using a carboxylic add anfydride. mixed anhydride or acyl chloride, optionally in the pres- 
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ence of an acid-binding agent at a tenperature between 0 **C and 150 •C. 



7. A process as claimed in daim 6, which conprises canning out the reaction in chloroform or dichloromethane. 

8. A process as claimed In claim 4. process e) or f). which comprises can-ylng out the additive acylation by using a 
suitable alkyi or phenyl isocyanate in dimethyMormamide, benzene or dichloromethane at a temperature between 
15 and 100 'C. 

9. A process as claimed in claim 4, process g), which comprises carrying out the selective reduction of the nitro com- 
pound of formula (IV) using sodium borohydrlde In a aliphatic alcohol solution. 

10. A process as claimed In daim 4. process g) or daim 6. which comprises redudng the nitro group of a compound 
of the general formula (V) in a methanolic medium by using hydrazine or hydrazine hydrate In the presence of 
Raney nickel or palladium as catalyst at a temperature between 10 *C and 65 *»C. 

1 1 . A process for the preparation of the pharmaceutical composition according to claim 3. which comprises as active 
ingredient a novel N-acyl-2.3-benzodiazepine derivative of the general formula (I), wherein R, R^ , r2. r3, r4 ^nd 
the dotted lines are as defined in claim 1 . or a pharmaceutically acceptable add addition salt thereof, wlth'cam'ers 
and/or additives commonly used in the pharmaceutical industry and transfomiing them to a pharmaceutical com- 
position. 



1 2. The use of the compounds prepared according to claims 1 to 8 for preparing medicaments, particularly such block- 
ing one or more excitatory amino add receptors in mammals in need of decreased excitatory amino add neuro- 
transmission, or such for treating epilepsy in mammals, or such for treating spasms of the skeletal musculature In 
mammals by muscle-relaxing or for treating cerebral ischaemia (stroke) in mammals. 

13. N-Acyl-2.3-benzodiazepine derivatives of the general formula V. as given in daim 4. 
wherein 



R means hydrogen or a Ci.6 aliphatic acyl group: optionally substituted by a metiioxy. cyano. carboxyl. amino. 
C1.4 alkylamino. di(Ci.4 alkyl)amino, pyrrolidino. phthalimldo or phenyl group, or by one or more halogen(s); 
or R is a benzoyl, cydopropanecartonyl. C1.5 alkylcarbamoyi or phenylcarbamoyl group. 

Claims for the following Contracting States : GR, ES 

1 . A process for the preparation of N-acyl-2,3-benzodiazepine derivatives of the general formula (I). 



r2 




(I) 



wherein 
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R stands for a C^.^ aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxyl, amino, 0^ 

4 aikylamino, di{Ci^ alkyI)amino. pyrrolidino, phthallmido or phenyl group, or by one or more halo- 
gen(s); or R is a benzoyl, cyclopropanecarbonyf, C1.5 alkylcarbamoyl or phenylcarbamoyi group; or R 
is absent when a double bond exists between the N(3) and C(4) atoms; 

R^ means hydrogen; or R^ is absent when a double bond exists between the N(3) and C(4) atoms; 

R^ means a C1.3 alkyt group; or 

R"" and R^ together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; 

R^ means hydrogen or a C^^ aliphatic acyl group; 

R"^ represents hydrogen; a Ci .5 aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl, 

amino, aikylamino, di(C^4 alkyOamino. pyrrolidino. phthallmido or phenyl group or by one or 
more halogen(s); as well as a benzoyl, palmitoyi, cyclopropanecarbonyl, C1.5 alkylcarbamoyl or phe- 
nylcarbamoyi group; and 

the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both R^ and R"^ stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 

a) acylating a conrpound of formula (II) 




(II) 



NH2 

with a aliphatic carboxylic add. optionally substituted by a methoxy. cyano. carboxyl or phenyl group or by 
one or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with a reactive derivative 
thereof; and. if desired, reacting a new compound of general formula (I) thus obtained, wherein R* means a 
C1.6 aliphatic acyl group substituted by a halogen, with a alkylamine, di(Ci.4 alkyl)amine or pyrrolidine, 
to obtain compounds of the general formula (I), wherein R^, r3 and the dotted lines are as defined above. R^ 
means a 0^.6 aliphatic acyl group,optionalIy substituted by a methoxy. cyano, carboxy. phenyl. C1.4 aikylamino, 
di(Ci.4 alkyl)amino or pyrrolidino group or one or more halogen{s); or a benzoyl, cyclopropanecarbonyl or 
palmitoyi group: R and R^ are absent and a double bond is present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (III), 
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(III) 



wherein R is as defined above, with a C,^ aliphatic carboxyllc add, optionally substituted by a methoxy. 
cyano. carboxy or phenyl group or by one or more halogen(s); or with benzoic or cydopropanecaiboxylic acid 
or with a reactive derivative thereof; and. if desired, reading a new compound of general formula (0 thus 
obtained, wherein means a aliphatic acyl group substituted by a halogen, with a Ci^ alkylamine. difC, 
4 alltyOamine or pyrrolidine, 

to obtain compounds of the general formula (I), wherein R\ r2 P?. ff* and the dotted lines are as defined 
above, R means a Ci.6 aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxy. phenyl. Ci^ 
alkylantino. di(Ci.4 alkyQamino or pyrrolidino group, or one or more halogen(s): or a benzoyl or a cydopropane- 
caibonyl group: and no double bond exists between the N(3) and C{4) atoms; or 
c) acylating a compound of fontiula (II) with an N-phthalcylannno acid of the general fbmiula (VQ. 



(CH COOH 
C I r (VI) 

wherein R^ stands for hydrogen or a alkyi group and n is 1 in case of a-amino adds, whereas means 
hydrogen and n is an integer of 2 to 5 in case of p-e amino adds. and. if desired, removing the phthaloyi group 
to obtain compountte of the general formula (1). wherein R^ and the dotted lines are as defined above 
means f^rogen. R stands for a C,^ aliphatic acyl group substituted by an amino or phthalimido group, both 
R and R are absent, and a double bond is present between the N(3) and C(4) atoms; or 
d) acylating a compound of the general formula (III), wrherein R* is as defined above, with an N-phthaloylamino 
add of the general formula (VI). wherein R^ stands for hydrogen or a C,^ alkyI group and n is 1 in case of a- 
amino aads. whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and if 
desired, removing the pWhaloyI group, to obtain compounds of the general formula (I), wherein R^ and the 
dotted lines are as defined above, R^ means hydrogen, R* is as defined above except hydrogen, R stands for 
a aliphatic acyl group substituted by an amino or phthalimido groip and no double bond is present 
between the N(3) and C(4) atoms; or 



e) reading a compound of the formula (II) with a C1.5 alkyI isocyanate or phenyl isocyanate. to obtain com- 
pounds of the general formula (I), wherein r2 and the dotted lines are as defined above, means hydrogen 
R represents a C1.5 alkylcarbamoyl or phenylcarbamoyi group, R and R^ are absent and a double bond is 
present between the N(3) and C(4) atoms; or 

f) reacting a compound of ttie general fomiula (III), wherein R" is defined as above, with a C, 5 alkyI isocyanate 
or phenyl isocyanate, to obtain compounds of the general formula (I), wherein rV r2 and the dotted lines are 
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as defined above. means hydrogen. R" is as defined above except hydrogen. R stands for a C. . aikylcar- 
bamoyl or phenylcarfoamoyi group and no double bond is present between the N(3) and C(4) atoms; or 
g) selectively reducing a nrtro compound of the formula (IV) 



0 



H2C 



/ 



CH3 




(IV) 



to a novel compound of the general fomiula (V) 




(V) 



wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using 
any of the above processes b). d) or f) and reducing the nitro group of the thus-obtained new conpound of gen- 
eral formula (V). wherein R is as defined above, to an amino group, or first reducing the nitro group and then 
acylating the compound of general formula (III) thus obtained, wherein R" stands for hydrogen, by using any of 
the above processes b). d) or f). to obtain compounds of the general formula (I), wherein R^ , R^ and R'* reore- 

^I'TH' • " ""^^ ^^'"^l ^« and no double bond is present between the 

N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (0. wherein R. Ri, r2 and the dotted lines are as defined 
above. R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms with a Ci 
6 aliphatic caiboxylic add.optionally substituted by a methoxy, cyano or carboxy group or by one o^ more hal- 
ogen(s); or wth benzok: acid; or with a reactive derivative thereof, to obtain compounds of the general formula 
(I), wherein R\ R^. R^ and the dotted Unes are as defined above. R and R* represent a C, c aliphatic acyl 
group, optionally substituted by a methoxy. cyano or carboxy group, or by one or more halogenfs); or a benzoyl 
group: and no double bond is present between the N(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, r1. r2 and the dotted lines are as defined 
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above, R and R mean hydrogen and no double bond is present between the N{3) and C(4) atoms with a Ci 
5 allqrl isocyanate or phenyl isocyanate. to obtain compounds of the general fbmiula (1). wherein R^ r2 and 
the dotted lines are as defined above. R stands for a C,^ aliphatic acyl group.optionally subsbtuted by a meth- 
oxy. cyano or carboxy group, or by one or more halogen(s); or a benzoyl group: R^ stands for hydrogen- R-* rep- 
s resents a C1.5 akylcarbamoyi or phenylcarbamoyf group and no double bond is present between the N(3) and 

C(4) atoms; or \ 

* 9e"eral formula (Q. wherein n\ r2 and the dotted lines are as defined 

above. R and R mean hydrogen and no double bond is present between the N(3) and C(4) atoms with an N- 
phthaloylamino acid of the general formula (VI). wherein rS stands for hydrogen or a C,^ alkyi groiip and n is 

10 1 in case of a-amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-e amino 

acids^and. if desired, removing the phthaloyi group, to obtain compounds of the general formula (I), wherein 
wlTu '^'^ ^ represents a C,.6 aliphatic acyl group, optionally substi- 

fcjted by a mefhoxy, cyano or carboxy group or by one or more halogen(s): or a benzoyl group; R^ stands for 
hydrogen. R represents a C,.6 aliphatic acyl group substituted by an amino or phthalimido group and no dou- 

15 ble bond is present between the N(3) and C(4) atoms, 

and. if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to i) to 
an add-additian salt. ' '" 



20 2. 



25 



30 5. 



Aproc^ as claimed in daim 1, process a) orb), which comprises carrying out the acylation in a suitable solvent 
brtwS I?'*? alSM*?"^ * carboxylic acid in the presence of dicyolohexylcarbodiimide at a temperature 

A process as claimed in daim 1, process a) or b). which comprises carrying out the acylation in the presence or 
absence of a solvent by using a carboxylic add anhydride, mixed anhydride or acyl diloride. optionally in the pres- 
ence of an aad-binding agent at a temperature between 0 'C and 150 •C. 

A process as claimed in daim 3. which comprises carrying out the reaction in diloroform or dichloromethane. 

^ l^^^ '^'"^ in daim 1. process e) or I), which comprises carrying out the additive acylation by using a 
suitable alkyi or phenyl isocyanate in dimethyUbmiamide. benzene or dichloromethane at a temperature between 

15 ®C and 100 **C. 
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6. A process as claimed In claim 1. process g). which comprises carrying out the selective reduction of the nitro com- 
pound of formula (IV) using sodium borohydride in a C1.4 aliphatic alcohol solution. 

7. A process as claimed in daim 1 . process g) or claim 3. which comprises reducing the nitro group of a compound 
of the genera] formula (V) in a methanolic medium by using hydrazine or hydrazine hydrate in the presence of 
Raney nickel or palladium as catalyst at a temperature between IC^C and 65 »C. 

8. A process according to anyone of claims 1 to 7. characterized In that a compound selected from the group consist- 
ing 01 = I- 

1-(4-aminophenyl)-3-acetyl-4-methyl-7.8-methylenediQxy-3.4-dihydro-5H-2.3-ben2odla2epine 
1-(4-aminophenyl)-3-propionyl-4-methy|.7.8-methylenedioxy-3.4-dihydro-5H-2.343en2odia2epine 
1-(4-acetylaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3.4-dlhydro-5H-2.3-benzodiazepine 
1-(4i)ropionylaminophenyl)-3-propiony|.4-methyl-7.8-methyienedioxy-3.4-dihydro-SH-2,3-benzodia«pine 
1-4Dropionylaminophenyl)-3-acetyl-4-melhyl-7.8-methylene-dioxy-3.4-dihydro-5H-2,3-ben2odiazepine 
1-(4-acetylaminophenyO-3-propionyl-4-methyl-7,8-methylene-dioxy-3,4-dlhydro-5H-2.3-benzodiazepine' 
1-(4-propionylaminophenyl)-3-formyl-4-methyl-7,8-methylene<lioxy-3,4-dihydro-SH-2,3-benzodia2epine' 
1-(4-trifluoroacetylaminophenyl).3-acetyl-4.methyl-7.8-methylenedioxy.3.4-dihydro-5H-2.3-benzodiazepine 
1-(4-glycylaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3.4-dih^ hydro- 
chloride, 

N^^4-(3-acetyl-4-methyl-7.8-methylenedioxy-3.4^ihydro-5H-2.3-benzodiaz^^ 
55 rea, 

144-{N.N-dimethylglycylamino)phenyO-3-acetyl-4-methyl-7.8-methylenedioxy-^ 
azepine, 

1-[4-(N.N<iiethylglycylamino)phenyQ-3-acetyl-4-methyl-73-methylenedioxy-3.4<Jihydro^^ 
azepine. 
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1-(4-(1-pyrtolidinoacetylamino)phenyO-3-acetyl-4-methyl-7.8-me%lenedi^^ 
azepine and hydrogen ftimarate thereof and 

1 -(4-glycylatTnnophenyO-3-methylcarbamoyl-4-methyl-7.8-methyflenedio^^ S-benzodi- 
azepine is prepared. 

9. A process for tlie preparation of a pliarmaceutical composition which comprises as active ingredient a novel N-acyl- 
2.3-benzodiazepine derivative of the general fomiula (I), wherein R. R\ r2 r3 r« and the dotted lines are as 
defined in claim 1. or a pharmaceutically acceptaljle acid addition salt thereof in admixture with carriers and/or 
additives commonly used in the pharmaceutical industry, characterized by admixing as active ingredient a novel N- 
acyl-2.3-benzodiazepine derivative of the general formula (0. wherein R. r1 r2. r3 r4 and the dotted lines are as 
defined in claim 1. or a pharmaceutically acceptable acid addition sah tiiereof. preisared by using any of process 
variants a) to fl as daimed in claim 1 . witii carriers and/or additives commonly used in the phamiaceutical industry 
and transforming ttiem to a pharmaceutical composition. 

10. A process accordng to claim 9. characterized in fliat compositions for blocking one or more excitatory amino acid 
receptors in mammals in need of decreased excitatory amino acid neurotransmission, or for treating epilepsy in 
mammals, or for treating spasms of the skeletal musculature in mammals by muscle-relaxing or for treating cere- 
bral ischaemia (stroke) in mammals are prepared. 

11. A process for preparing N-acyl-2.3-benzodlazepine derivatives of tfie general fomiula V. as given In claim 1 



R means hydrogen or a C^e aliphatic acyl group, optionally substituted by a methoxy. cyano. carboxyl. amino. 
C1.4 alkylamino. di(Ci.4 alkyl)amino. pyrrolidino, phthaiimido or phenyl group, or by one or more halogenfs)' 
or R Is a benzoyl, cydopropanecarbonyl. C1.5 alkylcarbamoyi or phenylcarbamoyi group, 

characterized by selectively reducing a nitro compound of the formula selectively reducing a nitro compound of the 
formula (IV) 




PatentansprOche 

PatentansprOche fflr folgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 
1 . N-Acyl-2.3-benzodiazepin-Derivate der allgemeinen Formel (I), 
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wonn 




(I) 



R eine Ci.6 aliphatische Acylgruppe. die gegebenenfells durch eine Methoxy-, Cyano-. Cartxjxyl-. 

Amino-. C1.4 Alkylamino-. di(Ci.4 Alkyl)-amino-, Pyrrolldino-. Phthalimido- Oder Phenylgruppe Oder 

durch ein oder mehrere Halogenatom(e) substltulert ist. bedeutet; Oder 
R eine Benzoyl-. Cyclopropancarbonyi-. C1.5 AlkylcarbamoyI- oder Phenylcaitamoylgruppe bedeutet; 

Oder 

R abwesend ist. wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert: 

R^ ein Wasserstoffatom bedeutet; oder 

R^ abwesend ist. wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 

R^ eine 0^3 Alkyigruppe bedeutet: oder 

R und R2 zusammen fQr eine l\4ethylengruppe stehen und zwischen den N(3) und C{4) Atomen keine Doppel- 
bindung anwesend ist; 
R^ Wasserstoffatom oder eine C1.4 aliphatische Acylgruppe bedeutet; 

R ein Wasserstoffatom; eine C^.s aliphatische Acylgruppe. die gegebenfalls durch eine Methoxy-. 

Cyano-. Carboxyl-. Amino-. C1.4 Alkylaminp-. Di{Ci.4 aIkyl)-amino-, Pyrrolidino-. Phthalimido- oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist. bedeutet; sowie eine 
Benzoyl-. Palmitpyl. Cyclopropancaitonyl-. C1.5 AlkylcarbamoyI- oder PhenylcarbamoylgruDpe 
bedeutet; und 



die gestrlchelten Unieh gegebeneMlls anwesende Valenzbindungen bedeuten. mit der BeschrSnkung dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert. wenn sowohl R3 als auch R4 Wasserstoff bedeu- 
ten, 

und ihre Stereoisomere sowie die SSureadditionssalze (wenn mfiglich) dieser Verbindungen. 
Eine Verbindung gewahit aus der Gruppe. die aus folgenden Verbindungen besteht: 

1-(4"Aminophenyl).3-acetyl-4-methyl-7.8-methylendioxy-3,4-dlhydro-5H-2.3-benzodiazepin. 

1-(4-Aminophenyl).3-propionyl-4HTiethyl-7.8-methy!endioxy-3.4<iihydro-5H-2.3-benzodiazepin 

1-(4-AceVlamlnophenyO-3-acetyl-4-methyl-7,8-methylendioxy-3.4<lihydro-5H-2,3-benzo^ 

1-(4-Propionylaminophenyl)-3-propionyl-4-methyl-7.8*methylendioxy-3.4-dihydro-5H-2.3-benzodiazep 

1-(4-Propionylaminophenyl)-3-acetyl-4-methyl-7.8-methylendioxy-3.4-dihydro-5H-2.3-benzodiazepin 

1-{4-Acetylaminophenyl)-3-propionyl-4-methyl-7.8-methylendiQxy-3.4Kiihydro-5H.2.3-benzodiaze^^ 

1-(4-PropionylaminophenyO-3-formylr4-methyl-7,8-methylendioxy-3,4<lihydro-5H.2.3-benzodiazepi 

1-(4.Trlfluoracetylaminophenyl).3-acetyl-4-methyl-7,8^ethylendioxy-3.4<lihydro-5H.2.^ 

H4-GycylamlnophenyO-3-acetyl-4-methyl-7.8-methylendioxy-3,4<lihydro-5H-2.3^ hydrocWo- 
rid, 

N^-[4-(3-Acetyl-4-methyl-7,8-methylendioxy.3.4<lihydro-5H-2.3-benzodiazepin-1.yl).^ 
mid, 

1-[4-{N.N-Dimethylglycylamino)-phenyl]-3-acetyl-4-methyl-7,8-methylendioxy-3.4<Ji 
pin, 
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1^4KN,N-diethylglycylamino)-phenyG-3-acety|wt-methyl-7.8-methyleixliox^^^ 
pin, 

H4-{1.Pynrolidinoacetylamino)i3henyO-3-acetyI-4-methyl-73-meth^^^ 
pin und sein Wassenstoff-fumatat und 

1 K4<aycylaminophenyO-3-methyl<art)amoyl-4-methyl-7.8-met^ 

3. Eine pharmazeutische Kbmposition. die als akBve Kbnponente ein neues N-Acyf-2.3-ben20dia2epin-Derivat der 
angemeinen Formel (I), worin R. R^. R^. r3 r* und die gestrichelten Unien wie im Patentanspruch 1 definiert sind 
Oder em pharmazeub'sch annehmbares Saureadditionssalz davon. gemischt mit in der pharmazeutlschen Industrie 
allgemein veiwendeten TJ-figerstoffen und/oder Zusatzstoffen. enthait 

4. Verfahren zur Herstellung der neuen N-Acyl-2.3-benzodiazepin-Derivate der allgemeinen Formel (Q. 

R^ 



(I) 




worm 



R eine C,^ aliphatische Acylgruppe. die gegebenenfalls durch eine IVIethoxy-. Cyano- Carboxyl- 

Ammo-. Alkylamino-. Di(Ci^ alkyl)-amino-. Pyrrolidino-, Phthalimido- Oder Phenylgruppe Oder 
durch em oder mehrere Halogenatom(e) substitulert ist. bedeutet: oder R eine Benzoyl- Cyciopro- 
pancarbonyl-. d.g Alkylcartamoyl- oder Phenylcarbamoylgruppe bedeutet: oder R abwesend ist 
^ wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 

R Wasserstoffatom bedeutet: oder R^ abwesend ist, wenn zwischen den N(3) und C(4) Atomen eine 

Doppelbindung existiert; 

R^ eine C,. 3 All^gruppe bedeutet; Oder • 

R und Rg zusammen fOr eine Melhyfengruppe stehen und zwischen den N(3) und C<4) Atomen keine Doooel- 
bindung anwesend ist; 

Wasserstoffatom oder eine C1.4 aliphatische Acylgruppe bedeutet; 
R ein Wasserstoffatom; eine C1.6 aliphatische Acylgruppe, die gegebenfalls durch eine Methoxy- 

Cyano-, Catboxyl-. Amino-. C1.4 Alkylamino-, Di(Ci^ alkyl)-amino-. Pyn-olidino-. Phthalimido- odei 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist. bedeutet; sowie R^* eine 
bSeS l^'^' ^y*"°P'^°P**»*<'ny|.. C,.5 Alkylcartamoyl- oder Phenylcarbamoylgruppe 

die gestrichelten Unien gegebenenfalls anwesende Valenzbindungen bedeuten, mit der Beschrinkung dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert wenn sowohl R3 als auch R4 Wasserstoff bedeu- 

und ihre Stereoisomere sowie die SSureadditionssalze. dadurch gekennzeichnet. dass 

a) eine Vertiindung der Formel (IQ 
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mit einer C^.e aliphatischen Cartxwylsaure, die gegebenfalls durch eine Methoxy-. Cyano-. Caiboxyl- oder 
Phenylgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit Benzoesaure Cyclopro- 
pancartoxylsaure Oder Paliritinsaure oder mit einem reaktionsfahlgen Derivat davon acyliert' wird- und 
gewunschtenfalls eine derail erhaltene neue Verbindung der allgemeinen Forme! (I), worin R* eine mit einem 
Haiogenafom subsbtuerte Cls allphatische Acyfgruppe bedeutet. mrt einem C,.* All<ylamin, Di(Ci 4 alkyO- 
amin oder Pyrrolidin umgesetzt wird. um Verbindungen der Formel (I) zu erhalten. worin r2 r3 und die gestri- 
chelten Unien wie oben definiert sind. eine C,^ aliphatische Acylgruppe. die gegebenenfalls durch eine 
Methoxy-. Cyano-. Carboxyl-. Phenyl. C1.4 Allyl-amino. DiCi^ alkyl)-amino- oder Pyrrolidinogruppe Oder 
durch ein oder mehrere Halogenatom(e) substituiert ist: Oder R" eine Benzoyl-, Cyclopropancarbonyl- oder 
Paimitoylgruppe bedeutet; R und R^ abwesend sind. und zwischen den N(3) und C(4) Atomen eine Doppelbin- 
dung anwesend ist; 

b) eine Verbindung der allgemeinen Formel (III), 




worin 

R* wie oben definiert ist, mit einer C^.e aliphatischen CarboxylsSure, die gegebenenfalls durch eine IVIethoxy- 
.Cyano-, Carboxyl- oder Phenylgruppe oder durch ein oder mehrere Halogenatom(e) subsfituiert ist; Oder mit 
Benzoesaure Oder Cydopropancarbonsaure Oder mit einem reaktiven Derivat davon acyliert wireJ- und 
gewonschtenfalls eine derart erfialtene neue Verbindung der allgemeinen Formel (I), worin R* eine durch ein 
Halogenatom substituierte C^e aliphatische Acylgruppe bedeutet. mit einem C1.4 Alkylamin. Di(C, 4 alkyO- 
amin Oder Pyrrolidin umgesetzt wird, urn Vettindungen der allgemeinen Fomiel (I) zu erhalten. worin R^ M 
R , R und die gestnchelten Unien wie oben definiert sind, R eine C^.^ aliphatische Acylgnjppe. die gegeben- 
falls durch eine Methoxy.. Cyano-. Carboxyl-. Phenyl. C,^ Alkylamino. DKC,^ alkyl)-amino- Oder Pyrrolidino- 
gruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoyl- oder 
Cyclopropancarbonylgruppe bedeutet; und zwischen den N(3) und C(4) Atomen keine Doppelbindung exi- 
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stiert; Oder 

c) eine Verbindung der Fbrmel (II) mit einer N-PhthaloylaminosSure der allgemelnen Formel (VI), 



^N-(CH)n— COOH 



(VI) 



•C 
0 



wonn im f^alle von a-Aminosauren rS for Wasserstoffatom oder eine C,.4 Alkyigrippe steht und n 1 ist woge- 
gen im Falle von p-e-AminosSuren for Wasserstoffatom stefit und n eine ganze Zahl von 2 bis 5 Ist acyliert 
vwrd, und gewOnschtenfalls die Phtlialoylgruppe entferrt wind, urn Veibindungen der allgemelnen Formel (0 zu 
eihaHen, worm und die gestrichelten Unien die oben definierten Bedeutungen haben R^ Wasseretoff 
bedeutet. R fOr eine durch eine Amino- oder Phthallmidogruppe substituierte C,^ aliphatiche Acylgruppe 
steht, sowohl R als auch abw^esend sind, und zwischen den N{3) und C(4) Atomen eine Doppelbinduna 
anwesend ist: oder 

d) eine Veiblndung der allgemelnen Fbrmel (III), worin R" wie oben definiert ist. mit einer N-Phtfialoylamino- 
saureder aUgemeinen formel (VI) acyliert wird. worin im Falle von o-Aminosturen rs for Wasserstoffatom oder 
eine C,^ Aikylgruppe steht und n 1 ist. wogegen im Falle von p-e-Aminosauren R^ Wasserstoff bedeutet und 
n eine ganze Zahl von 2 bis 5 ist, und gewOnschtenfalls die Phthaloylgopje entfernt wird, um Verbindungen 
der allgemelnen Formel (I) zu erhalten. worin Ri. und die gestrichelten Unien wie oben definiert sind R^ 
Wasserstoff bedeutet. R* mit der Ausnahme von Wasserstoff wie oben definiert ist. R fOr eine durch eine 
Amino- Oder Phthalimidogruppe substituirte Ci< aliphatische Acylgruppe steht. und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

e) eine Veibindung der Formel (II) mit einem C,.5 Alkylisocyanat oder Phenylisocyanat umgesetzt wird um 
VertJindungen der allgemelnen Formel (I) zu erhalten. worin r2 und die gestrichelten Unien wie oben definiert 
sind. R Wasserstoff bedeutet. R^ eine C1.5 AlkylcaibamoyI- oder Phenylcarbamoylgruppe bedeutet R und R' 
abwesend sind. und zwischen den N(3) und C(4) Atomen eine Doppelbindung anwesend isf oder 

f) eine Verbindung der allgemelnen Formel (III), worin R" wie oben definiert ist, mit einem d" 5 Alkylisocyanat 
Oder Phenylisocyanat umgesetzt wird. um Verbindungen der allgemelnen Formel (I) zu erhalten worin R^ und 
R und die gestrichelten Unien wie oben definiert sind. Wasserstoff bedeutet. R* mit der Ausnahme von 
VtesserstoB wie oben definiert ist. R eine C1.5 AlkylcarbamoyI- oder Phenylcarbamoylgruppe steht und zwi- 
schen den N{3) und C(4) Atomen keine Doppelbindung anwesend ist; Oder 

g) eine Verbindung der allgemeinen Fbrmel (IV) 



CH3 




selektiv zu einer neuen Verbindung der allgemeinen Formel (V) 
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/CH3 
CH2-CH 

(V) 




reduziert wird. worin R Wasserstoff bedeutet dann entweder die derart erhaltene Verbindung der allgemeinen 
Forrnel (V) durch Verwendung einer der obigen Verfahren b). d) Oder f) acyliert und die Nitrogruppe der derart 
erhaltenen neuen Verbindung der allgemeinen Forme! (V). worin R wie oben definiert ist. zu einer Amino- 
gmppe reduziert vwrd. oder zuerst die Nitrogruppe reduziert und dann die derart erhaltene Verbindung der all- 
gemeinen Forrnel (III), worin R-* for Wasserstoff steht. acyliert durch Venwendung einer der obigen Veriahren 
b^ d) Oder f) urn Verbindungen der allgemeinen Forrnel (I) zu erhalten. worin R\ R^, und R" Wasserstoff 
bedeuten. R . R und die gestrichelten Unien wie oben definiert sind. und zwischen den N(3) und C(4) Atome 
keine Doppelbindung anwesend ist; oder 

h) eine neue Vwbindung der allgemeinen Forrnel (I), worin R, R\ r2 und die gesrtichetten Unien wie oben 
definiert sind. R^ und R'* Wasserstoff bedeuten. und zwischen den N{3) und C(4) Atomen keine Doppelbin- 
dung anwesend ist mit einer C^.^ aliphafischen Carbonsaure. die gegebenenfalls durch eine Methoxy Cyano- 
oder Carboxylgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit BenzoesSure oder 
mit einem reaWionsfahigen Derivat davon acyliert wild, urn Verbindungen der allgemeinen Forrnel (I) zu ertial- 
ten wonn R R^und R^ und die gestrichelten Unien wie oben definiert sind. R und R* eine C, . aliphatische 
Acylgruppe bedeuten. die gegebenenfalls durch eine Methoxy-, Cyano- oder Carboxylgruppe oder durch ein 
Oder rnehrere Halogenatom(e) substituiert sind; oder eine Benzoylgruppe bedeuten; und zwischen den N(3) 
und C(4) Atomen keine Doppelbindung anwesend ist; Oder 

0 eine neue Verbindung der allgemeinen Formel (1), worin R, H\ r2 und die gestrichelten Unien wie oben defi- 
niert sind R und R* Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist mit einem C1.5 Alkylisocyanat oder Phenylisocyanat umgesetzt wird. urn Verbindungen der all- 
gemeinen Formel (I) zu erhalten. worin R\ r2 und die gestrichelten Unien wie oben definiert sind R for eine 
C1.6 aliphatische Acylgruppe steht die gegebenenfalls durch eine Methoxy-. Cyano- oder Carboxylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoylgruppe steht- R^ for Wasser- 
stoff steht; R eine C1.5 Alkylcartiamoyl- oder Phenylcarbamoylgmppe bedeutet; und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist: oder 

D eine neue Veitindung der allgemeinen Formel (I), worin R^, R^ und die gestrichelten Unien wie oben defi- 
niert sind R und Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
'f • "^^ N-Phthaloylaminosaure der allgemeinen Formel (Vl). worin im Falle von a-AminosSu- 
ren R fur Wasserstoff oder eine C1.4 Alkylgruppe steht und n 1 ist, wogegen Im Falle von p-e-Aminosfiuren rS 
Wasserstoff bedeutet und n eine ganze Zahl vom 2 bis 5 ist, acyliert wird. und gewOnschtenfalls die Phthaloyl- 
gruppe entfemt wird. urn Vertaindungen der allgemeinen Formel (I) zu erhalten, worin R\ rS und die gestrichel- 
ten Unien wie oben definiert sind, R eine C,^ aliphatische Acylgruppe bedeutet die gegebenenfalls durch 
eine Methoxy-. Cyano- oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e} substituiert isf 
Oder R erne Benzoylgruppe bedeutet; R^ for Wasserstoff steht, R" eine Ce aliphatische Acylgruppe bedeutet 
die dur-ch eine Ammo- oder Phthalimidogruppe substituiert ist und zwischen den N{3) und C{4) Atomen keine 
Doppelbindung anwesend ist 

und gewOnschtenfalls eine Base der angemeinen Formel (I), die durch eines der obigen Veriahren a) bis i) ertialten 
wurde. ineinSdureacEtionssalzumgestaltetwiid. 

Veriahren nach Patentanspruch 4. Veriahren a) oder b). dadurch gekennzeichnet dass die Acylierung in einem 
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entsprechenden L6sungsmittel, vorzugsweise Dichlormetan, mit einer CarbonsSure in der Anwesenheit von 
Dicydohexylcatbodiimid bei einer Tenperatur zwischen 10 und 30 °C durchgefOhrt wird. 

6. Verfahren nach Patentanspruch 4, Verfahren a) Oder b). dadurch gekennzelchnet, dass die Acylieaing In Gegen- 
wart Oder Abwesenheit eines LOsungsmlttels, durch Ven^vendung eines CarbonsSureanhydrids, gemischten Anhy- 
drids Oder Acylchiorids, gegebenenfalls in Qegenwart eines Sdurebindemittels. bei einer Temperatur zwischen 0 
""C und 150 ''C durchgefOhrt wird. 

7. Verfahren nach Patentanspruch 6, dadurch gekennzelchnet. dass die Reaktion in Chloroform Oder Dichlormethan 
durchgefOhrt wird. 

8. Verfahren nach Patentanspruch 4, Verfahren e) Oder Q. dadurch gekennzelchnet, dass die additive Acylierung 
durch Verwendung eines entsprechenden AlkyI- oder Phenylisocyanates in Dimethylfbrnfiamid, Benzol Oder Dich- 
lormethan bei einer Temperatur zwischen 15 ''C und 100 °C durchgefOhrt wird. 

9. Verfahren nach Patentanspruch 4. Verfahren g). dadurch gekennzelchnet. dass die selektive Reduktion der NItro- 
verbindung der Forme! (IV) durch Venvendung von Natriumborhydrld In einer LOsung eines C^s aliphatischen 
Alkohols durchgefOhrt wird. 

10. Verfahren nach Patentanspruch 4, Verfahren g) oder Patentanspruch 6, dadurch gekennzelchnet, dass die Reduk- 
tion der Nitrogruppe einer Verbindung der allgemeinen Formel (V) In einem methanolischen Medium, durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat. in Gegenwart von Raney-Nlckel oder Palladium als Katalysator bei 
einer Temperatur zwischen 10 ""C und 65 <'C durchgefOhrt wird. 

11. Verfahren fur die Herstellung einer pharmazeutischen Kbmpositlon nach Patentanspruch 3. dadurch gekennzelch- 
net, dass als WIrkungsstoff ein neues N-Acyf-2.3-Benzodiazepin-Derivat der allgemeinen Formel (I), worin R, r\ 
r2. P?, R^ und die gestrlchelten Linlen wie Im Patentanspruch 1 definiert sind, oder ein pharmazeutisch annehm- 
bares SSureadditlonssalz davon mit in der pharmazeutischen Industrie ubiich verwendeten Trdgerstoffen und/oder 
Zusatzstoffen zu einer pharmazeutischen Komposition umgestaltet wird. 

12. Venwendung der gemdss den PatentansprOchen 1 bis 8 hergestellten Verblndungen fur Herstellung von Heilmit- 
teln, besonders von solchen. die einen oder mehreren stimulierenden AminosSure-Rezeptor in SSugetieren. die 
verminderte stimulierende AminosSure-Neurotransmission brauchen, Wockieren. oder von solchen, die fur die 
Behandlung von Epilepsie in Saugetieren dienen, oder von solchen, die zur Behandlung von Spasmen der skele- 
talen Muskulatur in Sdugetieren durch Muskelrelaxation oder fOr die Behandlung von Gehlrnischamie (Stroke) in 
Sdugetleren geeignet sind. 

13. N-Acyl-2,3-benzodlazepin-Derivateder allgemeinen Formel (V) wie in Patentanspruch 4 gegeben, 
worin 

R Wasserstoff oder eine Ci .6 aliphatische Acylgruppe bedeutet, die gegebenfalls durch eine Methoxy-. Cyano- 
Garboxyl-, Amino-. 0^4 Alkylamino-. Di(Ci.4 alkyl)-amino-. Pyn-olldino-, Phthalimido- oder Phenylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder R eine Benzoyl-, Cyclopropancarbonyf-, 
C1.5 AlkylcarbamoyI Oder Phenyicarbamoylgruppe bedeutet. 

PatentansprQchefOr folgende Vertragsstaaten : OR, ES 

1 . Verfahren zur Herstellung von N-Acyl-2.3-benzodiazepin-Derivaten der allgemeinen Formel (I). 
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R eine Ci.6 aliphatische Acylgruppe. die gegebenenfalls durch eine Methoxy-. Cyano-, Carboxyl- 

Amino-. Alkylamino-. Di(Ci.4 alkyl)-amino-, Pyrrolidino-. Phthalimido- Oder Phenylgruppe Oder 
durch em oder mehrere Halogenatom(e) substituiert ist bedeutet; Oder R eine Benzoyl-. Cydopro- 
pancartwnyl-, Ci.g Allqrlcarbamoyl- oder Phenylcarbamoylgnippe bedeutet: Oder R abwesend ist 
^ ««nnzwi8ciien den N(3)undC(4)Atomen eine Doppelbindungexistiert; 

R Vtesserstoffatom bedeutet; Oder Ri abwesend ist. wenn zwischen den N(3) und C(4) Atomen eine 

Doppeibindung existiert; 
eine C1.3 Alkylgruppe bedeutet; oder 
und R2 zusammen for eine IMethylengmppe stehen und zwischen den N(3) und C(4) Atomen l«lne DoDoel- 
Wndung anwesend ist: 

^ Wasserstoffatom oder eine C1.4 aliphatisctie Acylgruppe bedeutet; 

R* ein Wasserstoffatom: eine C,^ aiiptiatische Acylgruppe. die g^ebenfalls durch eine Methoxy- 

Cyano-. Carboxyl-. Amino-. C,.* AII<ylamino-. 01(0,^ alkyl)-amino.. Pynolidino-. Phthalimido. od& 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist. bedeutet; sowie R" eine 
Benzoyl-. Palmitoyl. Cyclopropancarbonyl-. C1.5 Alkyicaibamoyl- oder PhenylcaibamoylgruDpe 
bedeutet: und / » 

die gestrichelten Linien gegebenenfalls anwesende Vialenzbindungen bedeuten. mft der Beschrankung. dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert. wenn sowohl R3 ais auch R4 W^rstoff bedeu- 
ten, 

und ihre Stereoisomere sowie die SSureaddrtionssalze, dadurch gekennzeichnet dass 
a) eine Verbindung der Formel (II) 
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CH: 



(II) 




mit einer Cls aliphatischen Carboxylsaure, die gegebenfalls durch eine Methoxy-, Cyano- Caiboxyl. oder 
Phenylgruppe Oder durch ein Oder mehrere Halogenatom(e) substituiert ist; oder mit BenzoesSure Cyclopro- 
pancarboxylsaure oder PalmitinsSure oder mit einem reaktionsfahigen Derivat davon acyllert wiid- und 
gewOnschtenfalls eine derart erhaltene neue Vert)indung der allgemeinen Formel (I), vrorin eine mit einem 
Halogenatom substituierte Cls aliphatische Acylgruppe bedeutet. mit einem C,^ All^amin. Di(Ci 4 allwl)- 
amin oder Pyrrolidin umgesetzt wird. urn Verbindungen der Formel (I) zu erhalten. worin r2, r3 und die gestri- 
cheKen Lnien wie oben definiert sind, R" eine C,^ aliphatische Acylgruppe, die gegebenentalls durch eine 
Methoxy-. Cyano-. Carbaxyl-. Phenyl, C1.4 Aikyl-amino. DiC^ alkyl)-amino- oder Pyrrolidinogruppe oder 
durch ein oder mehrere Halogenatom(e) substituiert ist; oder R" eine Benzoyl-, Cyciopropancarbonyl- oder 
Palmrtoylgruppe bedeutet: R und R^ abwesend sind. und zwischen den N(3) und C(4) Atomen eine Doppelbin- 
dung anwesend ist; 

b) eine Verbindung der allgemeinen Formel (III). 




CH2-CH 

C = N 



(III) 



NH-R^ 



worin 



R wie oben definiert ist. mit einer C1.6 aliphatischen Carboxylsaure. die gegebenenfalls durch ene Methoxy- 
. Cyano-. Carboxyl- oder Phenylgruppe oder durch ein oder mehrere Halogenatom{e) substituiert ist oder mit 
Benzoesaure oder Cyclopropancaibonsaure oder mit einem reaktiven Derivat davon acyliert wird- und 
gedvonschtenfaiis eine derart eitialtene neue Vert>indung der allgemeinen Formel (I), worin R* eine durch ein 
Halogenatom substituierte Clb aliphatische Acylgruppe bedeutet, mit einem C1.4 Alkylamin. Di(Ci . alkyl)- 
amin Oder Pyrrolidin umgesetzt wird, urn Verbindungen der allgemeinen Formel (0 zu erhalten. worin Ri r2 
R . R und die geslrichelten Unien we oben definiert sind, R eine Cvg aliphatische Acylgruppe. die gegeben- 
falls durch eine Methoxy-. Cyano-. Carboxyl-. Phenyl, Alkylamino. Di(Ci.4 alkyl)-amino- oder Pyn-olidino- 
gruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoyl- oder 
Cyclopropancarbonylgruppe bedeutet; und zwischen den N(3) und C{4) Atomen keine Doppelbindung exi- 
stert; cxjer 

c) eine Verbindung der Formel (II) nirt einer N-Phthaloylaminosaure der aiigemeinen Formel (VI). 
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^N-(CH)„-COOH 



worin im Falle von a-Aminosauren rS f or Wasserstoffatom oder eine C, .4 Alkylgruppe steht und n 1 ist. vwwe- 
gen im Falle von p-e-Aminos§uren fQr Wasserstoffatom steht und n eine ganze Zahl von 2 bis 5 ist. acyfiert 
wird. und gewOnschtenfalls die Phthaloylgruppe entfernt wird, urn Verbindungen der allgemeinen Forme! (I) zu 
eriiatlen. worm und die gestrichelten Linien die oben deHnierten Bedeutungen haben. R^ Wasserstoff 
bedeutet. R fOr eine durcfi eine Amino- oder Phthalimidogruppe substituierte Cls alipfiaticlie Acylgruppe 
steht, sowohl R als auch abwesend sind. und zwisdien den N(3) und C(4) Atomen eine Doppelbinduna 
anwesend ist; oder ** 

d) eine Veibindung der allgemeinen Formel (III), worin R^ wie oben definiert ist mit einer N-Phthaloylamino- 
saureder allgemeinen fennel (VI) acyfiert wird, worin im F^lle von a-AminosSuren R^ for Wasserstoffatom oder 
eine C1.4 Alkylgruppe steht und n 1 ist. wogegen im Falle von p-e-AminosSuren rS Wasserstoff bedeutet und 
n eine ganze Zahl von 2 bis 5 ist, und gewflnschtenfalls die Phthaloylgruppe entfernt wird. urn Verbindungen 
der allgemeinen Formel (I) zu erhalten. worin R^. r2 und die gestrichelten Unlen wie oben definiert sind R^ 
Vtesserstoff bedeutet, R^ mit der Ausnahme von Wasserstoff wie oben definiert ist R f* eine durch eine 
Amino- Oder PhthaBmidognjppe substftuirte aliphatische Acylgruppe steht, und zwischen den N(3) und 
C(4) Atomen kelne Doppelbindung anwesend ist; oder 

e) eine Verbindung der Formel (II) mit einem C,^ Alkylisocyanat Oder Phenylisocyanat umgesetzt wiixl um 
Verbindungen der allgemeinen Formel (I) zu erhaHen. worin r2 und die gestrichelten Unien wie oben definiert 
sind. R Wasserstoff bedeutet R'* eine C1.5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet R und R^ 
abwesend sind, und zwischen den N(3) und C{4) Atomen eine Doppelbindung anwesend ist; oder 

f) eine Verbindung der allgemeinen Formel (III), worin R" wie oben definiert ist. mit einem C, 5 AIMisocyanat 
Oder Phenylisocyanat umgesetzt wird. um Vabindungen der allgemeinen Formel (I) zu erhalten. worin und 
R und die gestnchelten Unien wie oben definiert sind. R^ Wasserstoff bedeutet mR der Ausnahme von 
Wasserstoff wie oben definiert ist R eine C1.5 Alkylcarbamoyl- oder Phenylcaibamoylgruppe steht. und zwi- 
schen den N(3) und C(4) Atomen keine Doppelbindung anwesend ist; oder 

g) eine Veit>indung der allgemeinen Formel (IV) 

CH3 

CH2-C, 

(IV) 




selektiv zu einer neuen Verbindung der allgemeinen Formel (V) 



49 



EP 0 492 485 B1 



/H3 



0^ ^CH2-CH^ 




reduziert wird. worin R Wasserstoff bedeutet. dann entweder die derart erhaltene Veibindung der allgemeinen 
.Formel (V) durch Venvendung einer der obigen Vertahren b). d) oder f) acyliert und die Nitrogruppe der detart 
erhaftenen neuen Verbindung der allgemeineri Formel (V). worin R wie oben definiert ist, zu einer Amino- 
gruppe reduziert wird, oder zuerst die Nitrogruppe reduziert und dann die derart erhaltene Verbindung der all- 
gemeinen Fomiel (III), worin R^ fflr W&sserstoff steht, acyliert durch Venvendung einer der obigen Verfahren 
b). d) Oder i). urn Veibindungen der allgemeinen Formel (I) zu ertialten. worin R^. r3. und Vtesserstoff 
bedeuten. R . R und die gestrichelten Unien wie oben derinlert sind, und zwischen den N(3) und C(4) Atome 
keine Doppelbindung anwesend Ist; oder 

h) eine neue Verbindung der allgemeinen Formel (I), worin R. n\ r2 und die gesrtichelten Unien wie oben 
definiert and, R und Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbin- 
dung anwesend ist, mit einer Cvg aliphatischen Carbonsaure, die gegebenenfalls durch eine Methoxy- Cyano- 
oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit Benzoesaure oder 
mit einem reaktionsfShigen Derivat davon acyliert wird, urn Verbindungen der allgemeinen Formel (I) zu erhal- 
ten worm R R^ und R^ und die gestrichelten Unien wie oben definiert sind. R und R^ eine C, = aliphatische 
Acylgruppe bedeuten. die gegebenenfalls durch eine Methoxy-, Cyano- oder Caiboxylgruppe ^er durch ein 
Oder mehrere Halogenatom(e) substituiert sind; oder eine Benzoylgruppe bedeuten; und zwischen den N(3) 
und C(4) Atomen keine Doppelbindung anwesend ist; Oder 

i) eine neue Verbindung der allgemeinen Formel (0. worin R, H\ r2 und die gestricheHen Unien wie oben defi- 
niert sind. R und R Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist mit einem C1.5 Alkylisocyanat oder Phenylisocyanat umgesetzt wird, urn Verbindungen der all- 
gemeinen Formel (I) zu erhalten, worin R\ r2 und die gestrichelten Unien wie oben definiert sind R fOr eine 

aliphatische Acylgruppe steht, die gegebenenfalls durch eine Methoxy-. Cyano- oder Carboxytan«>e 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoylgruppe stehf R^ fOr Wasser- 
stoff steht; R eine C1.5 AlkylcaibamoyI- oder Phenylcarbamoylgnjppe bedeutet: und zwisch^ den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

J-) eine neue Veibindung der allgemeinen Formel (1), worin R\ und die gestricheHen Unien wie oben defi- 
niert sind, R und R* Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist, mit einer N-Phthaioylaminosdure der allgemeinen Formel (VI), worin im Falle von a-Aminosau- 
ren R fur Wasserstoff oder eine C1.4 Alkylgruppe steht und n 1 ist, wogegen im Falle von p-e-Aminosauren rS 
W&sserstoff bedeutet und n eine ganze Zahl vom 2 bis 5 ist, acyliert wird, und gewOnschtenfalls die Phthaloyl- 
gmppe entfernt wird, urn Verbindungen der allgemeinen Forme! (I) zu ertialten. worin n\ r2 und die gestrichel- 
ten Unien wie oben definiert sind. R eine C,^ aliphatische Acylgruppe bedeutet. die gegebenenfalls durch 
eine Methoxy-, Cyano- oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert isf 
Oder R eine Benzoylgruppe bedeutet; R^ fOr Wasserstoff steht R^ eine Ci^ aliphatische Acylgruppe bedeutet' 
die durch eine Amino- oder Phthalimidogruppe substituiert ist, und zwischen den N(3) und C(4) Atomen keine 
Doppelbindung anwesend ist 

und gewOnschtenfalls eine Base der allgemeinen Formel (I), die durch eines der obigen Verfahren a) bis D erhalten 
wurde.ineinSaureaditionssalzumgestaltetwiiti. yoiwuen 

Verfahren nach Patentanspruch 1. Verfahren a) oder b). dadurch gekennzeichnet. dass die Acylierung in einem 
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entsprechefiden WsungsmWel. vorzugsweise Dtahlormetan. mit einer CaitoonsSure in der Anwesenheit von 
DicycJohexykartxxJiimid bei einer Temperatur zwischen 10 und 30 'C durchgefQhrt wird. 

3. Verfahren nach Patentanspruch 1. Veriahren a) Oder b), dadurch gekennzelchnet, dass die Acylierung in Gegen- 
wart Oder Abwesenheit eines LOsungsmlttels. durch Verwendung eines Carbonsaureanhydrids. gemischten Anhy- 
drids Oder Aqrichlorids. gegebenentalls in Gegenwart eines SSurebindemittels. bei einer Temperatur zwischen 0 
"C und 150 'C durchgefQhrt wird. 

4. Verfahren nach Patentanspruch 3. dadurch gel«nnzeichnet. dass die Real<tion in Chioroform Oder Dichlormethan 
durchgeiOhrt wird. 

5. Verfahren nach Patentanspruch ,1. Verfahren e) Oder f), dadurch gel«nnzeichnet. dass die additive Acylierung 
durch Vewendung eines entsprechenden AlkyI- Oder Phenylisocyanates in DimethyHormamid. Benzol Oder Dich- 
lormethan bei einer Temperatur zwischen 15 'C und 100 'C durchgefQhrt wirel. 

6. Verfahren nach Patentanspruch 1, Verfahren g). dadurch gekennzelchnet. dass die selekbVe Reduktion der Nitro- 
verbindung der Formel (IV) durch Verwendung von Natriumborhydrid m einer L6sung eines C. 5 aliphatischen 
Alkohols durchgefQhrt wird. 10 r- 

7. Veriahren nach Patentanspruch 1. Verfahren g) oder Patentanspruch 3. dadurch gekennzeichnet. dass die Reduk- 
tion der Nrtrognippe einer Verbindung der allgemeinen Formel (V) In einem methanollschen Medium durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat. in Gegenwart von Raney-Nickel Oder Palladium als Kafalysator bei 
einer Temperatur zwischen 10 'C und 65 "C durchgefQhrt wird. 

8. Veriahren nach einem der Patentenspruche 1 bis 7 zur Herstellung von Verbindungen. dadurch gekennzeichnet 
dass eine aus der fblgenden Ghiippe gewahlte Veiblndung hergestellt witd: 

1-(4-AminophenyO-3-acety)-4.methy|.7.8-methylendloxy-3,4-dihydro-5H-2.3-benzodia2epin 
1-(4-AminophenyO-3-propionyl-4-methyl-7.8-methylendloxy-3,4-dlhydro-5H-2.3-ben2odiazepin 
1-(4-AcelylaminophenyO-3-acetyl-4-methyl-7.8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin 
1-(4-Propionylaminophenyl)-3-proplonyl-4-methyl-7,8-methylendioxy.3.4-dihydro-5H-2,3-benzodla2epin 
1-(4-Propipnylaminophenyl).3-acetyl-4-methyl-7.8-me1hylendia)ty-3.4-dihydro-5H-2.3-benzodia2epin ' 
1-(4-AcetyteminophenyO-3i3ropionyl-4.methy|.7,8-methylendiaxy-3,4<lihydro-5H-2.3-ben2odiazepin' 
1-(4-Propionylaminophenyl)-3-formyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2 3-benzodiazepin' 
1-{4.Trlfluoracetylaminophenyl)-3-acetyl-4-methyl-7.8-methylendioxy-3.4-dihydro-5H-2.3-benzodiazepin 

1-(4-GlycytemlnophenyO-3-acelyl-4<nethy|.7.8-methylendloxy-3.4^1lhydro.SH.2.3-benzodiaz^^ hydrochio- 

riu, 

NjW3-AcetW-4-methyl-7.8-methytendioxy-3.4<lihydro-5H-2,3-benzodazepin-1-^^ 

1-[4-{N.N-Dimethylglycylamino)-phenyl]-3-acetyl-4-methyl-7.8-methylendio>cy-3.4-dihydro-5H-2.3-benzodiaze- 

pin, 

1-t4-(N.N-diethylglycylamino)-phenyq-3-acetyl-4-methyl-7.8-methylendioxy-3.4-dihydro-5H-2.3-ben2o^^^ 
pm, 

1-[4-(1-Pyrrolidinoacetylamino)i)henyO-3-acetyl-4-methyl-7.8-melhylendiQ)cy-3,4-dihydro-5H.2.3-be^^ 
pin und sein Wasserstoff-fumarat und 

1-(4-GlycyfaminophenyO-3-melhyl-carbamoyl-4-methyl-7,8-methylendioxy-3.4-dihydro-5H-2.3*^^ 

9. Verfahren zur Herstellung einer pharmazeutischen Komposition. die als Wirkstoff ein neues N-Acy|.2 3-benzodia- 
zepin-perivat der allgemeinen Formel (I), worin R. R'. r2 r3. r4 ^nd die gestrichelten Unien wie im Patentan- 
spruch 1 definiert sind, oder ein pharmazeutisch annehmbares Saureadditionssalz davon vermischt mit in der 
ptermezeutschen Industrie allgemein venwendeten TrSgerstoffen und/oder Zusatzstoffen enthait, dadurch 
getennzac^et dass als Wfirkstoff ein neues N-Acyl-2.3-benzodiazepin-Derivat der allgemeinen Formel (I), worin - 

J ^ ■ gestricheHen Unien wie im Patentanspruch definiert sind. oder ein phamiazeutisch 

annehmbares Saureadditionssalz davon, hergestelft durch Venwendung einer der Im Patentanspruch 1 bean- 
sprudTtea Verfahrensvarianten a) bis fl. mit in der pharmazeutischen Industrie allgemein verwendeten Ti^gerstof- 
fen und/oder Zusatzstoffen vermischt und in eine phamiazeutische Komposition Qbergef Qhrt weiden. 

10. Vterfahren nach Patentanspruch 9. dadurch gekennzeichnet. dass Kompositionen. die zur BlocMerung von einem 
Oder mehreren stimuiierenden Airtnosaure-Rezeptoren in Saugetieren. die verminderte stimulierende Amino- 
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saure-Neurotransmission brauchen. oder zur Behandlung von Epilepsie in Sflugetieren, Oder fQr die Behandlung 
von Spasmen der steletalen ly/luskulatur in Saugetieren dureh Muskelrelaxation oder zur Behandlung von Gehirn- 
BChamie (Stroke) in Saugetieren geeignet sind. hergestellt werden. 

11. Verfahren zur Herstellung von N-Acyl-2,3-benzodiazepin-Derivaten der allgemeinen Fbrmel (V) wie im Patentan- 
sprucn 1 gegeben, 
worin 

R Wasserstoff oder eine Ci.6 alipiiatische Acylgruppe bedeutet. die gegebenfalls durcli eine Methoxy-, Cyano- 
J^arboxyl-, Amino-. Allqriamino-, Di(C,.4 all<yO-amino, Pyrrdidino-, Phthafimido- oder Phenylgrippe 
Oder durch em oder melirere Halogenatom(e) substituiert ist; oder R eine Benzoyl-. Cydopropancarbonyl. 
AlkylcarbamoyI- oder Phenylcaitjamoylgruppe bedeutet. 

dadurch gekennzeichnet. dass eine Nitroverbindung der l=brmel (IV) selektiv reduziert wild. 
Revendlcatlons 

Revendlcations pour les Etats contractants suivants : AT, BE, CH, U, DE, DK, FR, GB, IT, LU, NL, SE 

1 . D6riv68 de N-acyl-2.3-benzodiaz6pine de formule g6n6rale(l). 




NR-'R 



3d^ 



(I) 



dans laqueRe 



R 
Ri 
R1 
R2 

R^etRS 

R3 
r4 



signifie un groupe acyle aliptiatique en Cls, 6ventuellement substitu^ par un groupe m6thoxy cyano 
caiboxyle. amino, alkylamino en C^, di(alkyl en C,.4)amino. pynolidino.phthalimido ou phinyle. oil 
par un ou plusieurs atomes dlialogdne: ou bien 

est un groupe benzoyle, cyclopropancarbonyle. alkylcaitamoyle en C1.5 ou ph6nylcarbamoyle; ou 

Dien 

est absent, lorsqu'il existe entre les atomes N(3) et C(4) une double liaison; 
est un atome d'hydrog^ne; ou 

est absent lorsqu'il existe entre les atomes N(3) et C(4) une double liaison; 
signifie un groupe alkyle en C1.3; ou 

repr§sentent ensemble un groupe m6thyl6ne et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; 

signifie un atome d'hydrog^ne ou un groupe acyle aliphatique en C1.4; . 
repr6sente un atome d'hydrog^ne; un groupe acyle aliphatique en Ci,6. 

6ventuellement substitu6 par un groupe m6thoxy, cyano. carboxyle.amino. alkylamino en Ci 4 
di(alkyl en Ci^)amino, pyrrolidino. phthalimido ou ph6nyle ou par un ou plusieurs atomefsi 
dYialogdne; ^ ' 

ainsi qu'un groupe benzoyle, palmitoyle. cyclopropancarbonyle.alkylcarbamoyle en C1.5 ou ph6nylcar- 
bamoyle; 
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et les lignes en pointill6 reprfeentent des liaisons de valence dventuellement pr6sentes. avec cette restric- 

mesdhydrog6ne.ain8iqueleurest6r6o-isomSres 

et les sels d'addifion acide(ld oCi c'est possible) de ces compos6s. 

2. Un compos§ choisi dans le groupe qui contient les conposfe suivants: 

1-(4-aitiinoph6ny))-3-ac6tW-4-m6thyl-7.8-m6thyl6nedioxy-3.4<lihydro-5H-2,3-ben2odia2^^ 
1-(4-aminoph6nyl)-3-propionyl-4-m6thyl-7.8-m«hyl6nedioxy-3.4-dihydro-5H-2.3*^^ 

-4-ac6tylaminoph6nyl)-3-ac6tyl-4.m6thyl-7.8-m6thyldnedloxy^.4<fi^^^ 
1-(4i3ropiony^aminoph6nyl)-3-propionyl-4-m6lhyl-7.8-m6thyl6nedioxy-3.4-^^^^^ 

1^^f'^^'"*^^^'*^"*'^*y'-'*-'"^-^-8-'^^'^^edioxy-3.4K^^^ ' 
H4-ac6tylaminoph6nyO-3-propionyl-4-m6thyl-7.8-m6thyl6nedioxy-3.4-diM^^ 
H4-propionyiaminoph6nyl)-3-fbrm)rl-4Hn6thyl-7,^^^ 
1-(4-trfluaac6^lam.noph6nyl)-3-ac6ty|wt.m6thyl-7.8-rn6^ 

^r^^lomre de 1-(4^lycylaminoph6nyl)-3-ac6tyl-4-m6thyl-7.8- m6thy!6nedioxy-3.4<fihydro-SH-2,3-benzo- 

baiSde"^"*''"^*^"^*^'^*^^"*^''^^^ 
1WN.N^Iim6thylglycylamino)i>h6nyO-3-ac^^ 

1-[4-(N.N-di6thylglycylamino)-ph6nyO-3-ac6tyl-4-m6thyl-7.8-m6thyl6n^^ 
1j4-(1^yrrolidinoac6tylamino)^h§nyl].3-ac6tyl-4-m61hyl-7.8^n§^ 

26pineetsonfumarated'hydrog§neetdela j . -jr c.oDenzoaia 

1K4-glycylaniinoph6nyO-3-m6tM-cart)arnoyl-4^Ti§ft^ 
pins. 

. Une comp^Hion pharmaceutique qui contient k litre dlngr&fient actif un nouveau d6riv6 de N-acyl-2 3-benzodia- 

larevendicafion l.ouun sel d'addition acide de celui-ci acceptable du point de vue pharmaceutique m^lang^ddes 
porteuts et/ou des additifs g6n6ralement utilises dans Undustrie pharmaceutique ^ 

. Proc6d6 pour pr6parer de nouveaux d^^ de N-acyl-2.3-ben2odiaz6pine de fbrmule g6n6rale (0. 

^/ (I) 




dans laqueile 



repr6sente un groupe acyle aliphatique en C,^. 6ventuellement substitu6 par un groipe m6thoxy 
cyano, carboxyle. amino, alkylamino en C1.4. di(alkyl en C,^amino. pyrrolidino. 

phthalimido ou ph^nyle, ou bien par un ou 
plusieurs atome{s) d-hatogfene; ou R signifie un groupe benzoyle. cydopropancarbonyle. alkylcartja- 
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moyle en C,.5 ou phSnylcartamoyle; ou bien R est absent, lorsqu'entre les atomes N(3) et C(4) il 
easte une double fiaison; signifie un atome d hydrogfene; ou est absent, loesqu'entre les atomes 
N(3) et C(4) il existe une double liaison; 
signifie un groupe alkyle en C^^; ou 

R et r2 repr6sentent ensemble un groupe methylene et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; 

R^ signifie un atome d'hydrog6ne ou un groipe acyle aiiphatique en C1.4; 

R reprfeente un atome d'hydrog6ne; un groupe acyle aiiphatique en Ci.i. SventueHement substltu^ par 

un groupe m6thoxy,cyano. cartxjxyfe. amino; alkylamino en C,^, 

di(alky! en Ci^amino, pyrrolWino. phthalimido ou ph6nyle. ou par un ou plusieurs 
atome(s) d'halogfene; ainsi que R'' signifie un groupe benzpyle. palmitoyle. cydopiopancaifoonyle. alk- 
ylcait>anK>yle en C1.5 ou ph6nylcarbamoyle; et 

*Z "^"^„« Poj^^'f S^^'ent des liaisons de valence 4ventuellement pr6sentes avec cette restriction qu'entre les 
atomes N(3) et C(4) il n'existe pas de double liaison, lorsqu'aussi bien r3 que R^ signif lent un atome d hydrog6ne 
et leurs st6r6o-isom6res ainsi que leurs sels d'additian acide. caract6ris6 en ce que 

a) un compost de formule (II) 



C==N 




CH-. 



N 



(II) 



avec un acide carboxylique aiiphatique en Clb. 6ventuellement substitu6 par un groupe m6thoxy, 
cyano. carboxyle ou ph6nyle ou par un ou plusieurs atome(s) dTialog6ne: ou avec de Tacide benzolque cydo- 
propane-caiboxylique ou palmitnique ou avec un d6riv6 r^actif de ceux-ci; et si cela est d6slr6 en faisant r6a- 
gir un nouveau compost ainsi obtenu de formule g^nSrale (I), dans laquelle R" repr^sente un groupe acyle 
aiiphatique en Cls substitu6 par un atome dlialogfene. avec une alkylamlne en C,^. une dl(alkyl en C, 
4)amine ou une pyrrolidine, afin d'obtenir des composfe de formule g6n6rale (I) 

dans laquelle R^. R^ et les lignes en pointing sont d#finis comme ci-dessus. R* signifie un groupe acyle 
aiiphatique en Cls. 6ventuellement substitu6 par un groupe m6thoxy, cyano. carboxyle. ph6nyle. alkylamino 
en C1.4. di(alkyl en Ci^amino ou pyrrolidino, ou un ou plusieurs atome(s) d'halogfene; ou un groupe benzoyle 
eye lopropanecarbonyle ou palmitoyle; R et R^ sont absents, et entre les atomes N(3) et C(4) il existe une dou- 
Die liaison; 



b) on acyle un compose de formule g^n^rale (III), 
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dans laquelle 

est d6fini comme ci-dessus. avec un acide carboxylique aliphatique en 0,^ 6ventuellement subsf- 
tue par un groupe m^thoxy. 

cyano. carboxyle ou ph6nyle, ou par un ou plusieurs atome(s) d'halog^ne; ou avec de I'acide benzolque 



ou 



cyclopropanecarboxylique ou avec un d6rw6 r&ctif de ceux-ci; et si cela est d6sir6. en faisant r6agir 
un nouveau compose ainsi obtenu de Ibrmule g§n6rale (I), dans laquelle signifle un groupe acyle afiphati- 
que en C,^ substiu6 par un atome d-halogSne. avec une alkylamlne en C1.4. une di(alkyl en Ci famine ou une 
pyrrolidine, afm d'obtenir des composfe de formule g6n6rale (I), dans laque/le R*, R^, r3. r* et les lignes en 
pointing sont 

d6finis comme ci-dessus, R repr6sente un groupe acyle aliphatique en C^g. 6ventueKement substitu6 
par un groupe mfthoxy. cyano. cartsoxyle. ph6nyle. alkylamino en C1.4. di(alkyl en Ci.4)amino ou pyrroildino 
ou par un ou plusieurs atome(s) dtialog^ne; 

ou un groupe benzoyle ou cydopropanecaibonyle; et entre les atomes N(3) et C{4) il n'existe pas de 
double liaison; ou w i / k 

c) on acyle un compos§ de fonnule (II) avec un adde N-phthaloylamin6 de formule g6n6rale (VI). 



(VI) 

N-(CH)n— CC30H 
C I. 

\' r5 

dans laquelle reprteente un atome d'hydrogSne ou un groupe alkyle en C1.4 et n signifie 1 en cas 
d acides a-ammfe. tandis que R* signifie un atome d'hydrogene et n signifie un nombre entier de 2 S 5 en cas 
daades p-e-amin6s.et. si cela est dteir«. on enldve le groupe phtaloyle afin d'obtenir des composfe de for- 
mule g^n^rale (I), 

dans laquelle et les lignes en polntill6 sont comme dtfinis a'-dessus, R^ signifie un atome d'hydro- 
gene. R signifie un groupe acyle aliphatique en Ci^. substitu6 par un groupe amino ou phthalimido. aussi 
bien R que R sont absents, et il exists une double liaison entre les atomes N(3) et C(4); ou 

d) on acyle un compos6 de formule g6n6rale (III), dans laquelle R* est d§fini comme ci-dessus. avec de I'acide 
N-phthaloyl-amin6 de Ibrmule g6n6rale (VI). dans laquelle en cas d-acides a-amin6s rS repr6sente un atome 
d'hydrogene ou un groupe alkyle en C,.* et n est 6gal a 1 . tandis qu'en cas d'acides p-eamin6s rS signifie un 
atome d'hydrogene et n est un nombre entier de 2 e 5. 

et si cela est d6sir6, on enieve le groupe phthaloyle. afin d'obtenir des conposes de formule generate 
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(1). dans laquelle R\ et les iignes en pointing sont d^finis comme ci-dessus. signifie un atome d'hydro- 
g^ne. est d^f int comme d<lessus k rexception de I'hydrog^e. R repr^ente un groupe acyle aliphatique 
en Ci.6 substitud par un groupe amino ou phthalimido, et entre les atomes N(3} et C(4) il n*existe pas de double 
liaison; ou 

e) on fait r6agir un compos6 de fbnnule (II) avec un isocyanate d'alkyle en C1.5 ou avec un isocyanate de ph6- 
nyle. afin d'obtenir des composfe de formule g6n6rale (I), dans laquelle R^ et les Iignes en pointill6 sont d6f inis 
comme cl-dessus. R^ signifie un atome d'hydrog6ne. R^ repr^sente un groupe alkylcarbamoyle ou ph6nylcar- 
bamoyle en Cv5» R et sont absents, et entre ies atomes N(3) et C(4) il existe une double liaison; ou 

f) on fait r6agir un conpos6 de formule g^n^rale (III), dans laquelle R^ est d6flni comme ci-dessus. avec un 
isocyanate d'alkyle en C^s ou un isocyanate de ph§nyle afin d'obtenir des composes de formule g6n6rale (I), 
dans laquelle R"* et R^ et les Iignes en pointill6 sont d6f inis comme ci-dessus, R^ repr§sente un atome d'tiydro- 
gdne, R"* est d6f ini comme ci-dessus k I'exception de Itiydrog^ne, R repr6sente un groupe allylcarbamoyle ou 
ph6nylcarbamoyle en 0^5, et entre les atomes N(3) et C(4) II n'existe pas de double liaison: 

ou 

g) on r6durt de mani^re selective un compost de fbrmule gSn^rale (IV) 




dans laquelle R represents un atome d'hydrog^ne, ensuite ou bien on acyle un compos6 ainsi obtenu 
de formule g^n^rale (V) par rapplication d'un des proc6d6s ci-dessus b), d) ou f) et on r^uit le groupe nitro du 
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nouveau compos6 ainsi obtenu de formule g4n^e (V). 

dans laquelle R est (Mm comme d-dessus. en un groupe amino, ou bien on r6duit d'abord le groupe 
nitio et ensuite on acyle le compos6 ainsi obtenu de formule g6n6rale (III), dans laquelle R"* repr6sente un 
atome d'hydrog6ne. par rappllcafon d'un des proc6d6s b), d) ou f). afin d'obtenir des compos6s de fomiule 
£ g6n6rale (0. dans laquelle R\ R\ et R" signifient un atome d1iydrog6ne.R2 R et les lignes en pointing sont 

d«inis comme ci-dessus. et entre les atomes N(3) et C{4) II rfexiste pas de double liaison; ou 

h) on acyle un nouveau compost de formule g6n6rale (I), dans laquelle 
R. R \ R^ et les lignes en pointill6 sont d^inis comme d-dessus, 
et R^ signifient un atome dliydrogdne, et entre les 
atomes N(3) et C(4) il n'existe pas de double liaison, avec un acide carboxylique aliphatique en C, e 6ventuel- 
lement substitu6 par un groupe m6thoxy, cyano ou carboxyle ou par un ou plusieurs atome(s) d'halog&ie- ou 
avec un acide benzotque; ou avec un derW6 r6actif de celui-d, afin d'obtenir des composte de formule g6n6. 
rale (0, dans laquelle 

R^ r2 et r3 et les lignes en pointaid sontddfinis comme d-dessus. R et R* signifient un groupe acyle 
aliphatique en Cls §ventuellement substitu6 par un groupe m6thoxy. cyano ou carboxyle ou par un ou plu- 
sieurs atom(8) d-halogfene; ou un groupe benzoyle; et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; ou 

on fait rtegir un nouveau conipos6 de formule g^ndrale (1), dans laquelle 

R, R', R2 et les lignes en pointing sont d6finis comme d-dessus. R^ et R4 signifient un atome d'hvdro- 
gdne. et entre les atomes 

N{3) et C(4) il n'existe pas de double liaison, avec un isocyanate rfalkyle en C1.5 ou un isocyanate de ph6nyle 
afin d obtenir des compos6s de formule g6n§rale (1), dans laquelle R\ r2 et les lignes en pointing sont d^inte 
comme ci-dessus. R repr^sente un groupe acyle aliphatique en C,^, 6ventuellement substitu6 par un groioe 
methoxy, cyano ou caiboxyle ou par un ou plusieurs atome(s) dTialog^ne; ou un groupe benzoyle; R^ repre- 
sents un atome d'hydrogdne; R" signifie un groupe alkylcarbamoyle en C1.5 ou un grome ph6nylcarbamoyle- 
et entre les atomes N(3)etC(4)iln'existe pas de double liaison; ou 

j) on acyle un nouveau compos6 de formule gin6ra\e (I), dans laquelle 

R\ r2 et les lignes en pointill6 sont d§finis comme d-dessus. R^ et R* signifient un atome d'hydrogfene 
et entre les atomes 7 

N(3) et C(4) ii. n'existe pas de double liaison, 
avec un acide N-phthaloylamin6 de formule g^n^rale (VI). dans laquelle en cas d'acides a-amin6s R^ epr§- 
sente un atome dTiydrog^ne ou un groupe alkyle en C1.4 et n est dgal a 1 . et en cas d'addes p-e- amines R^ 
signifie un atome d'hydrogfene et n est un nombre entier de 2 & 5, et si cela est d^r6. on enl^ve le groupe 
pnthaloyle. afin d'obtenir des composes de formule g6n§rale 

(I), dans laquelle R\ R^ et les lignes en pointiU§ sont ddfinis comme d-dessus. et R repr6sente un 
groupe acyle aliphatique en C,.6. 6ventuellement subsUtuS par un groupe m6thoxy. cyano ou carboxyle ou par 
un ou plusieurs atome(s) d'halog^ne; ou un groupe benzoyle; R^ repr6sente un atome d'hydrog^ne R" repr6- 
'tlf.^^ ^'^^ aliphatique en C1.6, substitu6 par un groupe amino ou phthalimido, et entre les atomes 
N(3) et C(4)il n'existe pas de double liaison, 

el si cela est d6sir6, on convertit une base de formule g^^rale (1), 
obtenue par I'un quelconque des proc6d6s a) d D. en un sel d'addlBon adde. 

Proc6d6 seton la revendicafon 4. proc6d6 a) ou b), caract6ris6 en ce que Ton effectue I'acylation dans un solvant 
convenable, de pr6f§rence dans du didiloromfthane. avec un adde carboxylique en la presence de dicydohexyl- 
cartMdiimide a une temperature comprise entre 10 et 30 C . ' • / 

so 6. Proc6d6 seton la revendicatton 4. proc6d6 a) ou b), caract6ris6 en ce que Ton effectue I'acyalation en la presence 
ou en labsence d'un solvant. en mettant en oeuvre de Panhydride d-acide carboxylique. de I'anhydride ou du dilo- 
T 1!?!"^^** ^^rtuel'emerTt en la presence d'un agent Hant les addes k une temperature comprise 



IS 



so 



25 



30 



35 



40 



45 



55 7. 



entre 0 Cet1 50 C 

Proc^e selon la revendication 6. caract6rise en ce que Ton effectue la r6adton dans du chlorofonne ou du didilo- 
romethane. 



8. Precede selon la revendication 4. precede e) ou f). caracterise en ce que Ton effectue I'acylation additive en met- 
tant en oeuvre un isocyanate d'alkyle ou de phenyle convenable dans du dimethylformamide. dans du benzene ou 
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du dichlorom^thane k une temperature comprise entre 15 C et 100 C . 

9. Proc§d6 salon la reverjdication 4. proc6d6 g). caract6ris6 en ce que Ton effectue la reduction selective du compose 
nitro de formule (IV) en mettant en oeuwe du borohydrure de sodium dans une solution d'alcool aiiphatique en Ci. 

4' 

10. Proc6d6 selon la revendication 4. proc^e g) ou revendlcation 6, carectdrisS en ce que Ton effectue la reduction du 
groupe nitro du compose de formule g6n6rale (v) dans un milieu m6thanolique. en mettant en oeuvre de I'hydrazine 
ou de I'hydrate dfiydrazine. en la presence de nickel Raney ou de palladium e titre de catalyseur k une temoerature 
comprise entre 10 Get 65 C. 

11. Precede pour preparer du conpose pharmaceutique selon la revendication 3. caracterise en ce que I'on aioute k 
!2®ol"^'f nouveau derive de N-acyl-2.3-benzodiaz6pine de formule generale(l), dans laquelie R, R^ 
R . R . R et les lignes en poirtilie sont d6finis comme dans la revendication 1 . ou un sel d'addition adde de ceux- 
ci acceptatjie du point de vue pharmaceutique. avec des porteurs et/ou additifs generaJement mis en oeuvre dans 
I Industrie phamiaceutique, et I'on les convertit en une composition pharmaceutique. 

12. Mise en oeuvre des composes prepares selon les revendications 1 k 8, pour preparer des medicaments, en parti- 
culier ceux bloquant un ou plusieurs r6cepteurs exdtateurs d'adde amine chez des mammlferes ayant besoin 
dune diminution de la neurotransmission exdtatrice d'acide amine, ou ceux aptes k traiter repilepsie chez les 
mammiferes, ou ceux aptes k traiter les spasmes de la musculature squelettique chez les mammiferes par la 
relaxation musculaire ou k traiter I'ischemie c6r6brale (stroke) chez les mammiferes. 

13. Derives de N-acyl-2,3-benzodiaz6pine de formule generale (V) comme dewits dans la revendication 4. dans 
laqueOe 

R represente un atome dTiydrogene ou un groupe acyle aiiphatique en Ci^. 6ventuellement substtu6 par un 
groupe methoxy. cyano. carboxyle. amino, alkylamino en C1.4. di(alkyl en CM)amino. pyrrolidlno. phthali- 
mido ou phenyle. ou par un ou plusieurs atome(s) dHalogene; ou R represente un groupe benzoyle. cyclo- 
propancaibonyle. alkytcarbamoyle en C1.5 ou phenylcarbamoyle. 

Revendications pour les Etats contractants sulvants : GR, ES 

1 . Precede pour preparer de nouveaux derives de N-acyl-2.3-benzodiaz6pine de formule generale (I). 




dans laquelie 

R represents un groupe acyle aiiphatique en C1.6. 6ventuellement substitu6 par un groupe methoxy. 

cyano. catboxyle, amino, alkylamino en C1.4, di(alkyl en Ci^amina pyrrolidino.phthalimido ou phe- 
nyle. ou bien par un ou plusieurs atome(s) d'halogene; ou R signifie un groupe benzoyle cyclo- 
propancarbonyle. alkylcaifoamoyle en C1.5 ou phenylcarbamoyle; ou bien R est absent, lorequ'entre 
les atomes N(3) et C(4)il exists une double liaison; 
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R** signrfie un atome d'hydrog^ne; ou est absent, loesqu'entre les atomes N(3) et C(4} il existe une 

double liaison; 

signrfie un groupe alkyle en C1.3; ou 
et P? repr6sentent ensemble un groupe m6thyl6ne et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; 

P? signrfie un atome d'hydrog^ne ou un groupe acyle aliphatique en C1.4; 

R* repr6sente un atome d'hydrog^ne; un groupe acyle aliphatique en C1.6, 6ventueilement substitu6 par 

un groupe m6thoxy, cyano. cart50xyle. amino, alkylamino en C1.4, di(alkyl en Ci.4)amino, pyrrolidino. 
phthalimido ou ph^nyle, ou par un ou plusieurs atome(s) dlialog^ne; ainsi que R^ signifie un groipe 
benzoyle, palmitoyle, cyclopropancarbonyle, alkylcarbamoyle en C1.5 ou ph6nylcarbamoyfe; et les 
lignes en pointing signifient des liaisons de valence ^ventueilement pr^entes avec cette restriction 
qu*entre les atomes N(3) et C(4) il n'existe pas de double liaton, lorsqu'aussi bien R^ que R^ signrf lent 
un atome d*hydrog^e,et leurs st6r6o-isom§res ainsi que leurs sels d'addltion acide, caract^ris^ en ce 
que 

a) un compost de formule (II) 




(II) 



NH2 



avec un acide carboxylique aliphatique en C1.5, 6ventuellement substitu6 par un groupe m6thoxy, 
cyano, carboxyle ou ph6nyle ou par un ou plusieurs atome(s) d'halog^ne; ou avec de Taclde benzoique. cydo- 
propane-carboxyllque ou palmitinique ou avec un d6rlv6 r6actrf de ceux-d; et, si cela estd§sir6. en faisant r6a- 
gir un nouveau compose ainsi obtenu de formule g6n6rale (I), dans laquelle R^ repr^sente un groupe acyle 
aliphatique en 0^.5 substitu6 par un atome d'halog^ne, avec une alkylamine en Ci^. une di(alkyl en 0^. 
4)amjne ou une pyrrolidine, afin d*obtenir des composes de formule g6n6rale (I) 

dans laquelle R^, R^ et les lignes en pointill6 sont d§finles comme d-dessus. R^ signlf le un groupe acyle 
aliphatique en C1.6. 6ventueliement substitu6 par un groupe m^thoxy, cyano, carboxyle, ph6nyle. alkylamino 
en C1.4. di(alkyl en Ci.4)amino ou pyrrolidino, ou un ou plusieurs atome(s) d'halog^ne; ou un groupe benzoyle, 
cydopropanecarbonyle ou palmitoyle; R et R^ sont absents, et entre les atomes N(3) et C(4) il existe une dou- 
ble liaison; 



b) on acyle un compost de formule gen^rale (III). 
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dans laquelle 

est d§fini comme ci-dessus, avec un acide carboxylique aliphatique en C1.5 6ventuellement substi- 
tu6 par un groupe m§thoxy. cyano. cartxjxyle ou ph§nyle. ou par un ou piusieurs atome{s) d'halog^ne; ou avec 
de racide benzoique ou cyclopropanecarboxylique ou avec un d6riv§ r6actif de ceux-d; et. si c^a est d§sir6. 
en feisant r6aglr un nouveau compos§ ainsi obtenu de fbrmule g6n6rale (I), dans laquelle signif ie un groupe 
acyle aliphatique en Ci.e substitu§ par un atome d'halog^e, avec une alkylamine en C1.4. une di(alkyl en C^. 
4)amine ou une pyrrolidine, afin d'obtenir des composes de formule g6n§rale {l),dans laquelle R\ R^, R^, 
et les lignes en pointing sont d6f inis comme ci-dessus. R repr^sente un groupe acyle aliphatique en Ci ^, §ven- 
tuellement substitu^ par un groupe m6thoxy. cyano, carboxyle. ph6nyle, alkylamfno en C1.4. di(alkyl en Ci. 
4alkyl)amino ou pyrrolidino. ou par un ou piusieurs atome(s) d'halog^ne; 

ou un groupe benzoyle ou cydopropanecarbonyle; et entre les atomes N(3) et C(4) 11 n'existe pas de 
double liaison; ou 

c) on acyle un compos6 de formule (II) avec un adde N-phthaloylamin6 de formule g6n6rale (VI), 



(VI) 




0 



dans laquelle R^ repr6sente un atome d'hydrog^e ou un groupe alkyle en C^^ et n signifie 1 en cas 
d|acides a-amin6s. tandis que R^ signifie un atome d'hydrog^ne et n signifie un nombre entier de 2 ^ 5 en cas 
d'acldes p-e-amin6s, et, si cela est d6sir6, on enl^ve Ie groupe phtaloyle afin d'obtenir des composes de for- 
mule g^n^rale (I), 

dans laquelle R^ et les lignes en pointill6 sont comme d§f inis ci-dessus. R^ signifie un atome d'hydro- 
g6ne. R signifie un groupe acyle aliphatique en C1.6. substitu6 par un groupe amino ou phthalimido, aussi 
bien R que R"* sont absents, et il existe une double liaison entre les atomes N(3) et C(4); ou 

d) on acyle un compost de formule g6n6rale (III), dans laquelle R'^ est d6fini comme ci-dessus, avec de racide 
N-phthaloyl-amin6 de formule g6n6rale (Vl). dans laquelle en cas d'acides a-amin^ R^ repr6sente un atome 
dlrydrog^ne ou un groupe alkyle en C1.4 et n est 6gal ^ 1 . tandis qu'en cas d'acides p-e-amin6s R^ signifie un 
atome d'hydrog^ne et n est un nombre entier de 2 ^ 5, 

et si cela est d6sir6, on enl^ve Ie groupe phthaloyle. afin d'obtenir des compos6s de formule g^n^rale 
(1), dans laquelle B\ R^ et les lignes en point!II6 sont d6finis comme ci^essus, R^ signifie un atome d'hydro- 
g^e. R est d6f ini comme ci-dessus k I'exception de I'hydrog^e, R repr§sente un groupe acyle aliphatique 
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en C-i^ substitu6 par un groupe amino ou phthalimido, et entre les atomes N(3} et C(4) il n'existe pas de double 
liaison; ou 

e) on fait rdagir un confipos6 de formule (11} avec un isocyanate d*alkyle en .5 ou avec un Isocyanate de ph6- 
nyle, af in d'obtenir des cx)mpos§s de formule g6n6rale (I), dans laquelle et les lignes en pointi!l6 sont d6f inis 
comme ci-dessus, signrfie un atome d'hydrog^ne, repr6sente un groupe alkylcarbamoyle ou ph6nylcar- 
bamoyle en C-1.5. R et R'' sont absents, et entre les atomes N(3) et C(4) il existe une double liaison; ou 

f) on fait r6agir un compost de fbmiule g6n6rale (III), dans laquelle est R^ est d6fini comme ci-dessus, avec 
un isocyanate d'alkyle en C1.5 ou un Isocyanate de ph6nyle afin d'obtenir des composes de formule g§n6rale 
(I), dans laquelle R"" et R^ et les lignes en pointill6 sont d6finis comme ci-dessus, R^ repr6sente un atome 
dliydrog^ne. R'^ est d6f ini comme ci-dessus k I'exception de Thydrog^ne. R repr^sente un groupe alkylcarba- 
moyle ou ph^nylcarfoamoyle en 0^.5, et entre les atomes N(3) et C(4) il n'existe pas de double liaison; 

ou 

g) on r^uit de mani^re selective un compost de formule g^n^rale (IV) 




(IV) 



NO2 



en un nouveau conpos^ de formule g6n6raie (V) 




NO2 



dans laquelle R repr^sente un atome d'hydrog^ne. ensuite ou bien on acyle un compost ainsi obtenu 
de formule g6n6rale (V) par rappllcation d'un des proc6d6s ci-dessus b), d) ou f), et on r6duit le groupe nitro 
du nouveau compose ainsi obtenu de formule g6n6rale (V). 

dans laquelle R est d§fini comme ci-dessus, en un groupe amino, ou bien on r6duit d'abord le groupe 
n'rtro et ensuite on acyle le compost ainsi obtenu de formule g^n^rale (III), dans laquelle R^ repr^sente un 
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atome d'hydrog^ne. par rapplicaf on dun des proc6d6s b). d) ou fl, afin d'obtenir des compos6s de formuie 
g6n6rale (0. dans laqueile R\ R^, et R* signifienl un atome dtTydrog^ne.R^ R et les lignes en polntiII6 sont 
d6finis comme cl-dessus, et entre les atomes N(3) et C(4) if n'exisle pas de double Iraison; ou 

h) on acyle un nouveau cx)npos§ de ibrmule g6n§rale (I), dans laqueile 
R, R\ R^ et les lignes en pointill6 sont d^finis comme d-dessus, 

r2 et R* signlfient un atome dliydrog^ne. et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison, avec un acide carboxylique amiphatique en C^.q, 6ventuellement substitu6 par un groupe m6thoxy, 
cyano ou carboxyle ou par un ou plusieurs atome(s) dlialog^ne; ou avec un acide benzoTque; ou avec un 
d6riv6 r^ctlf de celui-cl, afin d'obtenir des composes de formuie g^n^le (I), dans laqueile 

n\ R et R^ et les lignes en pointing sont d^finis comme a-dessus, R et R'* signrfient un groupe acyle 
aliphatique en C^.s 6ventuellement substitu6 par un groupe m6thoxy. cyano ou carboxyle ou par un ou plu- 
sieurs atom(s) d'halog^ne; ou un groupe benzoyle; et entre les atomes N(3) et C(4) il rTexiste pas de double 
liaison; ou on fait r6agir un nouveau compost de formuie g6n6rale (I), dans laqueile 

R. R\ r2 et les lignes en pointill6 sont d6flnis comme ci-dessus, R^ et R4 signlfient un atome d'hydro- 
g6ne, et entre les atomes N{3) et C(4) il n'existe pas de double liaison, avec un isocyanate d'alkyle en Ci 5 ou 
un isocyanate de ph§nyle. afin d'obtenir des composes de formuie g6n6rale (0. dans laqueile R\ R^ et les 
hgnes en pointill6 sont d6finis comme ci-dessus, R repr6sente un groupe acyle aliphatique en C1.6.' 6ventuel- 
lement substltu6 par un groupe m6thoxy, cyano ou carboxyle ou par un ou plusieurs atome(s) d'halog^ne- ou 
un groupe benzoyle: R^ repr^sente un atome d-hydrog^ne; R^ signifie un groupe alkylcarbamoyle en C. 5 ou 
un groupe ph§nylcarbamoyle: et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

fl on acyle un nouveau compost de formuie g6n6rale (I), dans laqueile 

R\ r2 et les lignes en pointill6 sont d6finis comme cl-dessus. R^ et R^ signiflent un atome d'hydrog^e 
et entre les atomes N(3) et C(4) II n'existe pas de double liaison, avec un acide N-phthaloylamln§ de formuie 
g6n6rale (VI). dans laqueile en cas d'acides a-amin6s R^ epr6sente un atome d'hydrog^ne ou un groupe alk- 
yie en 0^.4 et n est 6gal ^ 1 , et en cas d'acides p-e- amin^ R^ signifie un atome d'hydrog^ne et n est un nom- 
bre entier de 2 ^ 5. et si cela est d6sir6, on enl^e le groupe phthaloyle. afin d'obtenir des composes de formuie 
g6n6rale (1), dans laqueile R\ R^ et les lignes en pointing sont d§finis 

comme d-dessus. et R repr6sente un groupe acyle aliphatique en C1.5. 6ventuellement substitu6 par 
un groupe m6thoxy. cyano ou carboxyle ou par un ou plusieurs atome(s) d'halog^ne; ou un groupe benzoyle: 
R represente un atome d'hydrog^ne. R'^ repr6sente un groupe acyle aliphatique en Ci e. substitu6 oar un 
groupe amino ou 

phthalimido. et entre les atomes N(3) et C(4)il n'existe pas de double liaison, 
et si cela est d6sir6, on convertit une base de formuie g6n6rale (I), 
obtenue par I'un quelconque des proc6d6s a) k j), en un sel d'addition adde. 

Proc6d6 selon la revendlcation 1 . proc6d6 a) ou b). caract6ris6 en ce que I'on effectue I'acylation dans un solvent 
convenable, de pr§f6rence dans du dichlorom^thane, avec un adde caiboxylique en la presence de dicyclohexyl- 
cartxxliimide k une temp6ralure conprise entre 10 et 30 C . - 

Proc6d6 selon la revendlcation 1. proc6d§ a) ou b). caract6ris6 en ce que Ton effectue I'acylation en la presence 
ou en I'absence d'un solvent, en mettant en oeuvre de I'anhydride d'acide carboxylique. de I'anhydride ou du chlo- 
rure d'acyle m6lang6s, 6ventuellement en la presence d'un agent liant les acides k une temperature comDrise 
entre 0 Get 150 C. 

Proc6d6 selon la revendlcation 3. caract6ris6 en ce que I'on effectue la reaction dans du chloroforms ou du dichlo- 
rom^thane. 

Proc6d6 selon la revendlcation 1, proc6d6 e) ou 

f). caract6ris6 en ce que I'on effectue I'acylation additive en mettant en oeuvre un isocyanate d'alkyle ou de ph^nyle 
convenable dans du dim6thylformamide. dans du benzene ou du dichlorom6thane k une temp6rature comorise 
entre 15 Get 100 c. 

Proc6d6 selon la revendlcation 1. proc6d6 g), caract6ris6 en ce que Ton effectue la r6duction selective du compose 
nitro de formuie {IV) en mettant en oeuvre du borohydrure de sodium dans une solution d'alcool aliphatique en G,. 
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7. Proc^d selon la revendication 1 . proc^§ g) ou revendication 3. caractdrisd en ce que Ton effectue fa r^uction du 
groupe nitro du compost de formule g6n6rale (V) dans un milieu m6thanolique. en mettant en oeuvre de ('hydra- 
zine ou de rhydrate d*liydrazine. en la presence de nickel Ftaney ou de palladium k titre de catalyseur k une tem- 
perature comprise entre 10 C et 65 C . 

8. Un compose selon Tune quelconque des revendications 1 k 7. caract^rise en ce que Ton prepare un compose 
choisi dans le groupe comprenant les composes suivants: 

1-{4-aminophenyO"3-acetyl-4-methyl-7,8-methyienediQxy-3,4<fihydro-5H-2,3-benzodi 

1-(4-aminoph6nyl)-3-propionyl-4-methyl-7,8-methyfenedioxy-3,4-dihydro-5H-2,3-ben2odia2^^^ 

1-(4-acetylaminophenyl)-3-acetyl-4-methyi-7,8-m6thyienediQxy-3.4-dihydro-5H-2,3-ben2^ 

1-(4i3ropionylaminophenyl)-3-proplonyl-4-methyl-7,8-m6thyienedioxy-3.4<llhydro-5H-2.^ 

1-(4-propionylaminoph6nyl)-3-acetyl-4-m6thyl-7,8-m6thyieneHdioxy-3,4-dihydro-5H-2.3-benzodia2e^^ 

1-(4-acetylaminophenyl)-3i3ropionyl-4-m6thyl-7,8-methyienedioxy-3,4-dihydro-5H-2,3-b6n 

1-(4-propionylaminopheny1)-3-formyl-4-methyl-7,8-methyienedioxy-3.4Klihydro-5H 

1-(4-trrfluorac6tylamlnoph6nyl)-3-acetyl-4-methyl-7.8-methyienedloxy-3.4<iihydro-5H-2.3-^ 

hydrochlorure de 1 -(4-glycylaminophenyl)-3-ac6tyl-4-methyl-7,8- methylendioxy-3.4-dihydro-5H-2,3-benzodia- 

zepine. 

N^-[4-(3-ac6tyl-4-m6thyl-7.8-m6thyienedioxy-3,4<lihydro-5H-2.3-benzodiazepine-1-yl)-ph6nyl^ 
bamide, 

V[4-(N.N-Dlmethylglycylamino)-phenyO-3-acetyl-4-methyl-7.8-m6thyienediQxy-^ 

zepine. 

1-[4-(N.N-d6thylglycylamino)-ph6nyO-3-acetyl-4-methyl-7,8-methyienedloxy-3.^ 
pine. 

1-[4-(1-pyrroIidinoac6tylamino)-ph6nyO-3-acetyl-4-methyl-7,8-m6thyienedloxy-3.4 

zepine et son fumarate d'hydrog^ne et de la 1 -(4-glycylaminoph6nyl)-3-methyl-carbamoyl-4-m6thyl-7,8-methy- 
ienedloxy-3,4-dihydro-5H-2,3-benzodiazepine. 

9. Procede pour preparer une composition pharmaceutique contenant k titre d'ingredient actif un nouveau derive de 
N-acyl-2,3-benzodia2epine de formule generate (I), dans laquelle R. R\ R^, R^. R^ et les lignes en pointiiie sont 
deflnis comme dans la revendication 1 , ou un sel d'additlon acide de celui-ci acceptable du point de vue pharma- 
ceutique melange a des porteurs et/ou additifs g6neralement utilises dans Industrie pharmaceutique, caracteris6 
en ce que Ton met en oeuvre k titre d'ingredient actif un nouveau derive de N-acyI-2.3-ben2odiazepine de formule 
g6n6rale(l), dans laquelle R, R\ R^, R^. R^ et les lignes en pointiiie sont deflnis comme dans la revendication 1 . 
ou un sel d*addition acide de celui-ci acceptable du point de vue pharmaceutique, melange k des porteurs et/ou 
additifs generalement utilises dans I'industrie pharmaceutique. prepare par la mise en oeuvre de Tun quelconque 
des procedes a) k j) tels que revendiques dans la revendication 1 , avec des porteurs et/ou additifs generalement 
utilises dans llndustrie pharmaceutique. et on les convertit en une composition pharmaceutique. 

10. Precede selon la revendication 9, caracterise en ce que Ton prepare des compositions aptes a bloquer un ou piu- 
sieurs recepteurs excitateurs d'acide amine chez des mammif 6res ayant besoln d'une diminution de la neurotrans- 
mission excitatrice d'acide amine, ou ceux aptes^ traiter repilepsie chez les mammif eres, ou ceux aptes k traiter 
les spasmes de la musculature squelettique chez ies mammif eres par la relaxation muscutaire ou k traiter Tische- 
mie cerebrate (stroke) chez les mammiferes. 

1 1 . Procede pour preparer des derives de N-acyl-2,3-benzodiazepine de formule generate (V) tels que definis dans la 
revendication 1, 

dans laquelle 

R represente un atome d'hydrogene ou un groupe acyle aliphatique en C^,q, eventuellement substitu6 par un 
groupe methoxy. cyano, carboxyle. amino, alkylamino en C1.4, di(alkyl en Ci.4)amino. pyn-olidlno, phthali- 
mido ou phenyle, ou par un ou piusieurs atome(s) d'halogene; ou R represente un groupe benzoyle, cydo- 
propancart}onyle, alkyicarbamoyle en ou phenylca7t>amoyle, caracterise en ce que Ton reduit de 
maniere selective un compose nitro de formule(IV) 
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